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With the national war effort para- 
mount, American industry today is 
proving that substitution does not 
mean cheap “Ersatz”... that a 
high degree of quality can be 
maintained . . . that out of the 
demands of necessity and the 
genius of the laboratory are coming 
new ways to overcome old 
problems. 


To enable industry to supply the 
basic needs of the civilian popula- 
tion while putting the demands of 
our armed forces and those of 





our Allies in first place is largely 
a matter of releasing needed raw 
materials by the creative use of all 
available supplies. 


Zapon Division is formulating fin- 
ishes based on available materials 
that do the job—at the same time 
releasing critical materials which 
go off to war. Zapon cooperates 
with its customers in developing 
and using new finishes which will 
help satisfy the nation’s needs 
while contributing directly and in- 
directly to the national war effort. 














— 


fi 
Ab herctactndmoidh PO Dh ataer age 


: { 
as ee és é 









Section of 


METAL FINISHING 


Founded January, 1908 
as Metal Industry 


Publication Office 
116 John Street, New York 





ORGANIC FISH 


SECTION OF METAL FINISHING 


APRIL, 1942 








oe 
CONTENTS 


+ 


ARTICLES 


Finishes for Aluminum 


By A. E. Keskulla and J. 
SS 220 


Finishing Defense Products 
By Frank V. Faulhaber 228 


+ 
DEPARTMENTS 
New Equipment ......... 231 
Communications ......... 232 


Shortages Of Trained Workers 


It is plain to everyone that, as more men are called into our 
armed forces and more of our country’s manufacturing facilities are 
turned to war production, there is certain to be a lack of trained 
workers in almost every field. Many industries have already felt the 
pinch. Others will probably feel it very soon. In this respect the 
finishing industry is no exception. 


What can be done in the finishing industry to secure trained 
finishers—sprayers, sanders, mixing room men, touch-up men, etc. 
when the need arises. There are several ways out. First, do nothing 
until the necessity for trained finishers becomes pressing and then 
call on the government for aid. Second, simply hire finishers by 
offering higher wages than anyone else. Both of these methods are 
selfish and unpatriotic and no thinking manufacturer would employ 
them. Certainly neither one of them tends to aid in keeping our 
war effort running smoothly and with no delay. 


By far a better way, if somewhat more difficult than those men- 
tioned above, is for each manufacturer to train his own finishers. 
We do not, of course, propose to give in the short space of this 
editorial details of how such a training course should be conducted. 
However, we do have one suggestion to make. Do not limit any 
training program to merely assigning apprentices to experienced 
finishers to be instructed during the regular working hours. If it is 
desired to produce trained finishers in a minimum of time, then extra 
instruction and practice are absolutely necessary. This simply means 
instruction periods after the working day is ended. We are not at 
peace and cannot afford to train men by the slow methods of peace- 
time. We are at war and war demands the utmost effort in order 
to get the most done in the shortest time. The more time spent in 
training men, the sooner these men will be producing goods to 
defeat our enemies. 








L. H. LANGDON, Publisher ¢ T. A. TRUMBOUR, Business Manager e@ DR. WALTER R. MEYER, Editor 











Finishes for Aluminum Die Castings’ 


By A. E. KESKULLA' and JUNIUS D. EDWARDS* 


LUMINUM die castings are COvVv- 


ered with a _ thin, transparent 
oxide film which constitutes one of 
from a 


their important advantages 


service standpoint. For numerous 
applications, the ability of aluminum 
maintain this 


alloys to form and 


natural film is sufficient protection, 
and further finishing is not necessary. 
For many other applications, however, 
where a more decorative appearance or 
better resistance to service conditions 
may be desirable, a wide assortment 
of durable and attractive finishes is 
available. These finishes are classi- 
fiable under the headings: 


|. Mechanical finishes, developed 
by abrading or working the die-cast 
surface by mechanical means to ob- 
tain a polished or textured effect. 

2. Chemical finishes, produced by 


treating the castings with chemical 
solutions to produce etched surfaces 
or oxide coatings having a wide varie- 
ty of properties. 

3. Anodic finishes, formed by an- 
odically oxidizing the casting in a 
suitable electrolyte to form a substan- 
tial oxide coating. The oxide coating 


may then be given supplementary 
treatments to seal or color it. 

1. Electroplated finishes, applied 
by the electrodeposition of metals 
such as nickel or chromium on the 
aluminum surface. 

5. Paint and organic 


which comprise a multitude of clear 


finishes, 


and pigmented coatings applied by 
spraying, brushing, or dipping. 


Just which of these methods will be 
used, or combined, in a commercial 
finishing procedure for any die cast- 
ing will depend on such various fac- 
tors as sales and service requirements, 
cost considerations, design of casting 

size and shape, and alloy choice. 
Where no background of experience 
exists, it is advisable for the user of 
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aluminum die castings to consult with 
the die caster or an experienced job- 
bing finisher in reaching a decision. 


Mechanical Finishes 


Mechanical finishing methods are 
used extensively in preparing die-cast 
surfaces for other types of finish as, 
for instance, in the roughing or oiling 
of castings to remove surface irregu- 
larities prior to paint or enamel 
application, or developing a buffed or 
textured surface for electroplating or 
Where mechanical 
finishes are used without subsequent 


anodic coating. 
treatment, they serve a decorative pur- 
pose, since they have no substantial 
effect on abrasion or corrosion resist- 
They do not detract from the 
characteristic resistance of aluminum 


ance, 


die castings to ordinary indoor ex- 
posures and, in general, they simplify 
the process of periodic cleaning or 
polishing. 
Polishing 

The sequence of operations general- 
ly referred to as polishing may begin 
with “roughing.” This is accom- 
plished with a wheel of glued rag con- 
struction, having a working surface of 
relatively coarse emery particles, 80 
to 120 mesh, embedded in glue. Wheel 
diameters range from 6 to 16 in., 
thicknesses from 144 to 3 in. Speeds 
of about 6,000 ft. per min. are suitable 
for most work. The use of a tallow 
or composition lubricant will avoid 
excessive heating and thus prevent 
breakdown of the glue binder. 

“Oiling,” sometimes referred to as 
greasing, is a refinement of the rough- 
ing procedure, using finer abrasives 
and softer wheels. For the average 
die casting, where flow marks and 
other surface roughness are not too 
deep, oiling may be the initial step 
in polishing. Here the wheels are of 
solid felt construction, faced with em- 
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ery of 120 to 200 mesh. 
dimensions, and 


W heel sp 
lubricants ar 
proximately the same as for ro) 
ing. Selection of a felt of suitah| 
hardness is obtai 
the proper work pressure without 


important in 


fecting the contour of the surfaces 
Small irregular surfaces require softe: 
wheels than flat, extended sections 

In buffing, wheels are built up from 
a series of stitched rag buffs, hardness 
being controlled by the extent and 
manner of stitching. The abrasiv 
and lubricant are usually in the forn 
of a cake—such as tripoli powder iy 
a grease binder—which is periodical 
ly applied to the 
Pastes containing the abrasive and 


wheel surface. 
lubricant are also used, and are ap 
plied to the work with a brush. Buf 
ing wheel speeds range from 7,000 t 
7,500 surface feet per minute. Satis 
factory results depend upon a prope: 
of buff 


compound, wheel 


balance hardness, abrasive 
speed and work 
pressure, developed through experi 
ence with individual jobs. 
“Coloring” produces a surface ol 
high gloss, either as a final finish, 1 
as the foundation for other finishes. 
Before this operation, it is advisable 
to remove abrasive from previous steps 
by means of 
where particles have become em- 
bedded, by a light caustic etch. Open 
muslin or flannel wheels are used, to 


solvent cleaning, or. 


which soft silica or lime is applied as 
an abrasive. Wheel speeds should 
equal or slighty exceed those for buff 
ing—7,500 to 8,000 ft. per min 


*The presentation of this pape! 
annual meeting was sponsored by ‘ 
mittee B-6 on Die Cast Metals 
loys. Reprinted from ‘Proceed! 
the American Society for Testi: 
terials’’ 41, 931-940 (1941). 


1. Metallurgist, Aluminum Co 
ica, Garwood, N. J. 

2. Assistant Director of Researc! 
inum Research Laboratories 
inum Co. of America, New 
ton, Pa. 
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ch Brushing 

textured effect of attractive ap- 
pearance can be achieved by scratch 
This may be done on the 
as-cast surface, following a cleaning 
operation, or a light acid etch which 
serves to clean the casting and pro- 
mote uniformity of finish. Wheels 
are made with stainless steel, brass or 


brushing. 


about 10 in. in 
with wire size 


nickel silver wire, 
from 
0.010” up, depending on the coarse- 
ness of texture sought. Wheel speed 
should be about 2,000 r.p.m. The 
removal of metallic particles by a soft 
brick, and periodic reversal of the 
direction of rotation are necessary to 
of the 
acid dip after scratch 
brushing is frequently employed to re- 
move imbedded metal particles com- 
ing from the brush. 


diameter and 


maintain the cutting action 


wires. An 


Satin Finishing 

Scratch brushing practice may be 
modified, using smaller softer wheels 
(0.002” to 0.005” wire) to produce a 
satin finish. The results differ from 
the scratch brushed surface by having 
finer lines of less depth and may 
therefore initial oiling 
treatment to work out surface rough- 


require an 


ness. 

satin 

range from 450 to 600 r.p.m. 
A similar effect is obtainable in the 

regular polishing routine by substitu- 

ting for the buffing operation one in- 


Wheel speeds for finishing 


volving the use of a greaseless satin 
finishing compound. In this case, the 
action of the abrasive is to produce 
fine parallel lines similar to those pro- 
duced by fine wire brushing. 


Ball Burnishing 


Ball burnishing is well adapted to 
the low cost handling of parts in quan- 
tity, and is a popular method of fin- 
ishing aluminum die castings. The 
castings are tumbled, in batch lots, in 
rotating wood lined barrels. As a re- 
sult of the peening action of the steel 
balls, stars or other variously shaped 
members comprising the abrasive 
charge in the barrels, a bright finish 
is produced. Barrel speeds of 15 to 
35 r.p.m. and burnishing times rang- 
ing from 30 to 60 min. are employed. 
Ordinarily, shapes and castings in the 
Volume ratio of 2:1 fill the barrel 
about one half full. Clean water, to 
which is added a few ounces of neu- 
tral soap flakes, brings the level to 





about two thirds full. It is important 
that parts be cleaned before burnish- 
ing or given a light acid etch followed 
by a water rinse. To avoid stains, the 
barrel be kept free of dirt, 
grease, heavy metals and their salts, 


must 


and the solutions should be neutral 
or very slightly acid. Following bur- 
nishing, the castings should be rinsed 
in clean, hot water and dried in saw- 
dust. 


Sand Blasting 


Sand blasting is a rapid method for 
giving a uniform matte finish to the 
surface. The texture and color of the 
sand-blasted surface are determined 
by the grade of sand or abrasive em- 
ployed, the rate of introduction of the 
sand, the air pressure, and nozzle to 
work distance and angle. The condi- 
tions selected must be strictly adhered 
to if a uniform surface is to be ob- 
tained from casting to casting. The 
use of fine sand (dust blasting) is 
sometimes employed, particularly as 
surface preparation for castings which 
are to be anodically coated. Parts 
which are to be anodically coated may 
also require a short treatment with 
hot caustic soda solution after blast- 
ing, in order to embedded 
This etching treatment also 
results in a lighter color in the finish- 
ed oxide coating. 


remove 
abrasive. 


Interesting two-tone effects can be 
secured by combinations of polishing, 
buffing and sand blasting. 

Chemical Finishes 
Caustic Etch 

Aluminum die castings can be given 
a frosted, etched surface by treatment 
in a hot caustic soda solution. The 
solution should contain about 15 per 
cent sodium hydroxide and be used 
at a temperature of 160 to 180° F. 
The time of etching will depend upon 
the effect desired and the concentra- 
tion and temperature of the solution. 
After etching, the casting is rinsed in 
clear, cold water and then given a 
neutralizing and brightening treat- 
ment by immersion in a strong mix- 
ture of nitric and hydrofluoric acids. 
This is composed of eight parts of con- 
centrated nitric acid and one part of 
concentrated hydrofluoric acid; it 
should be handled with great care. 
The presence of the hydrofluoric acid 
is essential if the alloy contains sili- 
con in substantial amounts. After this 
treatment, the article is again rinsed 
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in clear, cold water and dried on a 
steam table. 


The hydrofluoric-nitric 
acid mixture should be used cold; if 
it becomes too warm during use it 
produces a yellow film which is diffi- 
cult to remove. The acid mixture can 
be held in a tank lined with carbon 


brick. 


be considered as permanent. 


Lead is also used, but cannot 


Alrok Coatings 


Aluminum die castings can be oxide 
coated by simple chemical treatments, 
known as Alrok® processes. One of 
these, which is commonly employed, 
comprises treatment of the die cast- 
ing in a hot solution of sodium car- 
bonate and dichromate of a predeter- 
mined ratio. A substantial oxide coat- 
ing forms after an immersion period 
of about 15 min. 

This oxide coating gives increased 
abrasion resistance to the surface, but 
is much less effective in this respect 
than a good anodic coating. The pro- 
tection it gives in corrosive environ 
ments can be further amplified by 
sealing in a hot dichromate solution. 
In cases where die castings are to be 
subjected to severe service conditions, 
it is frequently found desirable to ap- 
ply such a chromate sealed oxide coat- 
it 


_ 


g preliminary to painting or enamel- 
ing the casting. 


Anodic Oxide Coatings 


Anodic oxidation methods provide 
means for giving aluminum die cast- 
ings an oxide coating of substantial 
thickness and 
Some of these oxide coatings may be 
used for their decorative effect without 
further 


abrasion — resistance. 


treatment, or they may be 
given a wide range of colors by im- 
pregnation with dyes or mineral pig- 
ments. Furthermore, 
offer protection 
against corrosive environments. As 


some anodic 


coatings important 
commercially applied, these coatings 
are usually in the range of 0.0001” 
to 0.0005” in thickness. 

The method of application is simple 
and can be closely controlled. The 
article to be coated is given the neces- 
sary preliminary treatment to clean 
the surface and give it the desired 
polish or texture; it is then made 
anode in a suitable electrolyte. The 
most commonly used electrolytes are 
solutions of chromic acid and sulfuric 


3. Alrok is a registered trademark of 


Aluminum Company of America 


yw J 


acid in various concentrations The 


coatings produced in chromic ac id 
electrolyte are generally thin, of a 
gray-green color, and cannot be satis- 
factorily applied to castings contain- 
ing more than about 5 per cent copper. 
They are frequently used as surface 


preparation for painting. 


Dilute sulfuric acid is employed in 
the Alumilite process* and the time 
required for coating ranges from about 
10 min. to | hr. 


the oxide coating thus formed is trans- 


On pure aluminum, 


parent or substantially colorless, but 
the color and appearance may be pro- 
foundly modified by the alloying ele- 


ments always present in die castings. 


These effects may become apparent 
in the hardness, porosity and protec- 
tive value of the oxide coating as well 
as in color and appearance. Depend- 
Ing on their electrolytic behavior, al- 
loying constituents may be anodically 
dissolved during the coating oper- 
ation, may be oxidized and remain in 
the coating, or may remain in the 
coating in the unoxidized state. Sili- 
con, for example, is a _ constituent 
which is not appreciably dissolved on 
Alumilite treat- 


ment and remains in the coating, and 


oxidized during the 


affects its color and appearance. Die 
castings with a substantial silicon con- 
tent are usually gray to black in ap- 
pearance after being anodically oxi- 
dized. Iron constituent also tends to 
discolor the oxide coating and should 
be kept at a minimum where light- 
colored, uniform coatings are desired. 
Copper constituents, such as CuAlo, 
also important in die castings, have 
quite the opposite behavior; these con- 
stituents are anodically oxidized and 
dissolved at a more rapid rate than 
the aluminum matrix. As a result, 
the coatings formed on an alloy con- 
taining substantial amounts of copper 
tend to be quite porous and have lower 
abrasion resistance and _ protective 
power because of the anodic solution 
of the copper constituent. Magnesium 
forms a white or colorless oxide, but 
alloys containing substantial amounts 
of undissolved magnesium constituent 
have a dark appearance when anodic- 
ally coated. Alloying elements in solid 
solution have the least effect upon the 
color of the casting after oxide coat- 
ing. Heat treatment of the die cast- 
ing will affect the amount and degree 


4. Protected by patents owned by Alum- 
inum Company of America 
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of dispersion of the partially soluble 
elements, and hence may have an im- 
portant effect on the color of the oxi- 
dized casting. The oxide coating upon 
a heat-treated casting is usually light- 
er in color than on a casting not heat 
treated. 


Because of the effect of constituent 
upon the appearance of the coating, 
any lack of microscopic homogeneity 
in the surface structure of the casting 
may result in a non-uniform, mottled 
Anodical- 
ly coated die castings may also show 


appearance of the coating. 


the flow lines which follow the course 
of the metal as it entered the mold. 
These are due to variations in the 
structure caused by slight variations 
in the rate of chill on various parts 
of the surface. Their elimination or 
their reduction to a negligible level 
can sometimes be effected by a change 
in design of the die and, more particu- 
larly, by the selection of an alloy bet- 
ter adapted to receive an anodic coat- 
ing. A fine sand finish tends to make 
In fact, 
the surface preparation employed prior 


the flow lines less prominent. 


to anodic coating is an important fac- 
tor in producing the most attractive 
finishes. 


Anodic coatings can be produced 
which are porous and will absorb dyes 
and be colored thereby; they can also 
be impregnated with mineral pigments 
by precipitation of the pigment with- 
in the pores of the coating. In a 
similar way, a coating can be given 
added protection, particularly against 
salt-containing atmospheres, by seal- 
ing in a chromate solution, so that 
the coating retains within its pores 
substantial amounts of chromate in- 
hibitor. Coatings sealed in this way 
usually have a green to yellow color. 
Other sealing methods are available 


where coloration is objectionable. 


In selecting the alloy best adapted 
for anodic coating, certain general- 
izations should be kept in mind. An 
alloy containing 8 per cent magnes- 
ium takes an anodic coating which is 


light colored and attractive in appear- 
ance; the coating is also hard and 


abrasion resistant. A.S.T.M. alloy 

VIII (2 per cent copper plus 2 per 

cent nickel)® has a good appearance 

after anodic coating. Where a dark 

color is desired, or at least is not ob- 

5. Tentative Specifications for Alum- 
inum-Base Alloy Die Castings (B 85- 
39 T), 1939 Book of A.S.T.M. Stan- 
dards, Part I, p. 1147. 
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jectionable, alloys IV or \ 

cent and 12 per cent silicon, r; 
tively)® may be employed. Th, 
stantial silicon contents of thes 
loys give them a dark colo: 
A.S.T.M. alloy 


(7 per cent copper plus 3 per 


anodic coating. 


silicon) offers a combination of 
casting qualities and a. fairl) 
oxide coating, which can be color 
any except the lighter shades, but 
relatively low abrasion resistance 


Evaluation of Oxide Coatings 


The tests selected to determin: 
quality of oxide coatings will by 
termined by the intended servic: 
the article. Frequently the thicknes 
of the oxide coat is an 


important 
criterion, and the measurement of th: 
electrical breakdown voltage of th 
coating may yield useful information 
as to this characteristic. The weich 
of coating per unit area can usually 
be closely correlated with thickness 
Abrasion resistance can be measured 
by the abrasive air blast method. Sal 
spray tests are usually employed fo: 
evaluating the protection against cor 
rosion offered by the coating. 


Electroplated Finishes 


Electroplated coatings applied to 
aluminum die castings serve two majo! 
purposes; they provide ornamentation 
and may give increased abrasion ri 
sistance. Resistance to corrosion is not 
usually improved by plating. How 
ever, for mild service conditions, ad 
herent, serviceable and attractive fin 
ishes may be obtained by plating 

The actual plating procedures for 
aluminum alloys do not depart great 
ly from those used with other common 
materials. It is important, however, 
that a suitable preparatory treatment 
be given in order to insure adherence 
of the plate, and it is mainly in the 
details of this preparatory treatment 
that the commercial plating methods 
for aluminum die 


castings requir 


special consideration. 
Surface Preparation for Plating 


Acid Etching A controlled etch has 
been found effective in promoting th 
adherence of electroplates to alum- 
inum base metal. The selective 
of the reagents used causes certa!! 
the constituents present in the al 
to be dissolved, leaving micros 
pits or cavities in which the | 
metal can find anchorage. 
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w die castings, the etching re- 
it commonly used consists of: 
Nitric acid (sp.gr. 1.42) 
Hydrofluoric acid (48 to 
52 per cent) 


3 parts 


| part 

r polishing and cleaning oper- 
ations, the parts are immersed in the 
nitrie-hydrofluoric acid solution, at a 
temperature of 75 to 80° F., for a 
period of from 15 to 30 sec. They are 
then carefully rinsed, and are ready 
for the plating bath. 

|mportant in this procedure is the 
proper control of immersion time and 
sulution temperature; they should be 
definitely established by tests and con- 
trolled accurately to produce satisfac- 
tory results. Constant solution acidity 
should be maintained by acid addi- 
tions. 

Krome-Alume Process.—The Krome- 
Alume® process has been successfully 
applied to the commercial plating of 
aluminum die castings. In this pro- 
cess the article to be plated is first 
anodically oxalic acid 
electrolyte; alternating current is com- 


oxidized in 


monly employed in this step of the 
process. The oxidation is carried out 
at voltages increasing from 5 to 50 v. 
and for a period of about 10 min. 
The coating is then treated in a dil- 
ute solution of sodium cyanide or hy- 
By this treatment the 
coating is “modified” and dissolved; 
the surface is thereby put in good con- 


drofluoric acid 


dition for plating by the usual pro- 
cedures. 

Alrok Process. — Another prepara- 
tory treatment for die castings which 
are to be plated, comprises the oxide 
coating of the die casting by an Alrok 
chemical process, followed by treat- 
ment of the oxide coated article in a 
solution of nitric acid. After a final 
rinse, the castings are ready for plat- 


ing. 
Plating 


Nickel is commonly plated directly 
on aluminum, and may be _ buffed 
directly to an attractive finish or may 
be used as a foundation for other metal 
plates, particularly chromium. The 
nickel plating solutions employed are 
those in general use for the applica- 
tion of nickel electroplating on other 
metals. They should have good throw- 
ing power and give a soft, smooth 
coating which can be readily buffed 


te 








6. er Allume Corporation, Lockport, 
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to a high lustre. 


The usual lime buff- 
Heat 
treatment of nickel plated aluminum 
parts gives improved adhesion of the 
nickel deposit. For moderate outdoor 
service, a deposit at least 0.001” thick 
is recommended; generally, the thicker 
the deposit, the greater the resistance 


ing compositions may be used. 


to corrosion. 

While be applied 
directly to aluminum from an ordin- 
ary chromium plating bath, the usual 
practice is to apply it over a prelim- 
inary nickel plating. Chromium, when 
plated over buffed nickel, is more at- 
tractive than the duller chromium 
plate applied directly to aluminum. 
Heavy 


chromium can 


deposits of hard chromium 
plate (0.001” to 0.010”) are being 
applied to aluminum die castings to 
increase their resistance to abrasion. 
Other metals, such as copper, brass 
and silver, can be applied over nickel 
plates. Colored or oxidized finishes 
can be produced, such as oxidized cop- 
per, bronze or antique silver; these 
finishes, as in the case of other metals 
plated in the same way, should be pro- 
tected with a clear lacquer. A_ black 
finish can be applied by the Moly- 
Black process’, employing a proprie- 
tary electrolyte containing salts of 
molybdenum and nickel. 


Painting of Die Castings 


Aluminum die castings may be coat- 
ed with paint or lacquer, either for 
decoration or for protection against a 
severely corrosive environment. When 
decoration is the principal objective, 
the preparation of the surface is not 
usually as important a step in satis- 
factory paint performance as when 
How- 
ever, good resistance to impact and 
handling is often desired, and hence 
adequate anchoring of the paint to the 
surface is important. 


protective coatings are needed. 


To secure this, 
solvent cleaning accompanied by light 
surface roughening may be sufficient. 

The different die casting alloys of 
aluminum show some differences in 
their ability to hold paint under con- 
tinued humid conditions, although .in 
general these differences are relative- 
ly small. With proper attention to 
surface preparation good results should 
be secured on any alloy. 

There are a number of ways in 
which the surface of aluminum die 


7. Process of E. I. duPont de Nemours 
& Company, Wilmington, Del. 








castings may be prepared for paint- 
ing. As mentioned, solvent cleaning 
is perhaps the simplest form of sur 
face treatment, and for many applica 
tions this may be sufficient. The most 
effective method of solvent cleaning is 
that of solvent vapor degreasing. A 
light roughening of the surface, as by 
sanding, improves the wearing qual- 
ities of the finish. 

A still more effective method of sur- 
face preparation is chemical treat. 
ment with a dilute aqueous solution of 
phosphoric acid. These solutions are 
more effective if organic solvents are 
added to the phosphoric acid. The 
solvents aid in grease removal and 
permit ready action of the phosphoric 
acid, which apparently forms a thin 
film of protective aluminum phosphate 
on the surface. There are a number 
of proprietary treatments of this type 
available. 

Alrok coatings which are applied by 
a chemical treatment, have been found 
to be particularly effective on alumin 
um die castings and they provide an 
excellent base for the application of 
paint. These coatings are especially 
recommended where the service condi 
tions are severe, such as continued 
service in atmospheres of high humid 
ity. The Pylumin® process is a chem 
ical treatment useful in the prepara 
tion of the 


surfave for painting. 


Anodic coatings may also be used un 
der these conditions and in some in 


stances may prove even better. Some 


of the anodic finishes provide corro 


sion resistant, adherent impervious 


oxide films ideal 


which 
bases for paint. 


constitute 


Following — the 
the metal 


surface treatment, 
thoroughly dried 
before paint can be applied. The cast- 


ings should be heated to a temperature 


must be 


above the boiling point of water for 
about 30 to 60 min. to insure com 
plete removal of water left on the sur 
face from any aqueous treatment. 
This is particularly important if a bak- 
ing enamel or japan coating is to be 
applied. The castings should receive 
a minimum amount of handling after 
cleaning or treating. 

Aluminum die castings are usually 
painted by either dipping or spraying. 
The method of application to be em- 
ployed will be determined by manu- 


facturing considerations, and the de- 
SD 





8. Process of 


Newark, N. 


Pyrene Mfg. Company, 
J. 
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sign of the casting. Some shapes do 
not lend themselves readily to a dip- 
ping operation. 

In most cases, the use of a special 
priming paint is not necessary when 
the castings are to be painted solely 
for decorative purposes. Even in such 
cases, however, the primer should be 
one which inherently shows good ad- 
hesion and which also permits good 
adhesion of top coats. The value of 
any painting system depends, to a 
large extent, upon the selection of a 
satisfactory primer. In addition to 
showing good adhesion, the primer 
should have good resistance to mois- 
ture penetration to prevent surface re- 
action and should contain an inhibitive 
pigment. Zine chromate has been 
found to show the best corrosion in- 
hibitive properties of any of the pig- 
ments which have been tested. Pri- 
mers in which zinc chromate is the 
major pigment, if not the only pig- 
ment, have been found in most in- 
stances to give the best results from 
the standpoint of protection. Primers 
of this type are usually made with syn- 
thetic 


their resistance to penetration by mois- 


resin vehicles which improve 


ture. Primers containing lead pig- 
ments should not be used in priming 
aluminum die castings as they have 
been found to promote corrosion In 
many cases. 

Under most conditions, aluminum 
paint has been found to be a very sat- 
isfactory primer as well as finish coat 
for use on aluminum die castings. 
This coating possesses high imperme- 
ability to moisture and has good ad- 
hesion to the metal. 

In many cases it will probably be 
found desirable to employ baked coat- 
ings. The vehicle employed for the 
pi imer should, therefore, be one which 
will withstand baking at a moderate 
hour. 
resin 


temperature for at least an 
Properly formulated synthetic 
varnish vehicles of the phenolic or 
alkyd types have been found to be 
quite satisfactory for this purpose. 

Where pyroxylin lacquer systems 
are used in finishing the die castings, 
special primers must be employed, 
since many types of primers are 
“lifted” by the powerful solvents used 
in lacquer formulation. 

With the exception of the special 
lacquer systems, almost any durable 
paint or enamel may be employed for 
the finishing coat after the castings are 
properly primed. If baked finishes are 
desired, they should be applied over a 
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baked priming coat. Synthetic resin 
enamels are particularly effective for 
this use since they can be formulated 
to give hard, durable finishes quite 
resistant to moisture penetration. 
Where the color of aluminum paint 
is satisfactory, it is especially useful 
because of its great opacity and high 
impermeability to moisture. 

Where speed of drying is a control- 
ling factor, lacquer systems are sug- 
gested. Durable lacquer enamels may 
be secured in any desired color. The 
more durable lacquers contain a cer- 
tain amount of synthetic resin. As 
previously pointed out, special primers 
should be employed with lacquer sys- 
tems. 

Another type of finish frequently 
employed for finishing aluminum die 
castings is the black baking japan. A 
single coat is often sufficient, but where 
greater durability is desired, multiple 
coats may be employed. The japan 
coatings are baked at a relatively high 
temperature (usually in excess of 400° 
F.) and form very hard, abrasion-re- 
sistant films which are also quite re- 
sistant to moisture and solvents. Sim- 
ilar coatings may be produced with 
heat-reactive phenolic resins in a var- 
iety of dark colors. 

In some cases it is desirable to pre- 
serve the natural color and appearance 
of the aluminum die castings. One 
way in which this can be accomplished 
is by the use of clear lacquers or syn- 
thetic resin finishes. Special lacquers 
appreciable amounts of 
light-resisting resins such as methacry- 


containing 


late resins, or containing cellulose 
esters such as cellulose acetobutyrate, 
have been developed and are especially 
Clear varnishes 
made with alkyd, urea formaldehyde 
resins or combinations thereof form 
very satisfactory finishes of the baking 
type. They are quite hard and abra- 
sion resistant and do not turn yellow 
in service. 


suitable for this use. 


Cleaning and Maintenance 
There are many different reasons for 
desiring to clean die cast parts. Na- 
turally, the type of cleaning method 
selected should be determined by the 
result which it is desired to accom- 


plish. 


Surface Renewing Cleaners 

For some purposes it is desired to 
remove the surface layer of metal in 
order to obtain a pleasing appearance. 
One such method is the “caustic etch,” 
described in another section of this 
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paper. Other such surface rene, 
treatments include immersion in . 
dilute (1 to 10 per cent) hydrofly 
acid solutions, in cold solutions 
taining 10 per cent sulfuric acid 
1 per cent sodium fluoride, or j, 
10 per cent to 20 per cent phosp| 
acid solutions. 


Safe Cleaners 

Surface renewing cleaners sh, 
not be used on Alrok or Alumili: 
coated articles, or as a rule. on . 
plicated built-up structures, since th 
will destroy these coatings and are di! 
ficult to remove from crevices or othe) 
inaccessible regions. Cleaners which 
cause no appreciable undesirable effect 
on the articles being treated (that is 
safe cleaners) should be employed 
such cases, Completely safe cleaners. 
which can be used in a wide range of 
concentrations or under widely varying 


conditions without causing appreciab 


attack on the aluminum articles being 
treated, should be used wherever the, 
will satisfactorily accomplish the d 
sired purpose. 
waxes, and organic solvents 
(other than the chlorinated hydrocar. 
bons) are completely safe cleaners. 
Soaps or other alkaline detergents are 
also often completely safe cleaners. 
provided they sufficient 
amount of corrosion inhibitor 


Most liquid or paste 
most 


contain a 
(such 
as sodium disilicate or sodium chro 
mate). 

Where rapid or powerful cleaning 
action is desired, alkaline detergents 
which contain only sufficient inhibitor 
so that they have no action on the 
aluminum artieles in a limited rang: 
of concentrations or conditions can be 
used. In those cases, the safe operat 
ing ranges of such cleaners should be 
determined by preliminary tests and 
the cleaners then only employed with 
in safe limits. Chlorinated hydrocar 
bons, such as ethylene dichloride, tri 
chlorethylene and carbon tetrachloride, 
can also be classed as partially safe 
cleaners and must be used with care 
if undesirable action is to be avoided 


General 


In many indoor and some outdoo! 
exposures, bare or Alumilite-coated 
aluminum die castings require little 
cleaning or other maintenance in ordet 
to retain a pleasing appearance. le 
riodic dusting or washing with a sa! 
soap is all that is required. Per 
applications of liquid wax ar 
often satisfactory. In more sever 
posures, steel wool can be used 
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ing the wax in order that adher- 
ing deposits will be removed. 
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Oil In Air Line 

Question. One of our recent con- 


tracts calls for a sprayed finish and 
we are having a most difficult time in 
é Although we 


obtaining a good job. 
have not had any experience in spray 


g 
painting, we have found the trouble 
to be oil in the compressed air line. 
The air comes from a compressor 
which supplies other parts of the fac- 
tory. This compressor was recently 
reconditioned but oil in some manner 
persists in reaching the spray gun. 

W e have on 


order an individual 
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DUST AND METAL FUME PROBLEMS 


WITH A SINGLE APPROVED RESPIRATOR 
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portable compressor for use exclu- 


sively on spraying. However, the de 





livery date is not too certain and in 

















the meantime we 





must proceed with 





our order. We will appreciate your 








suggestions as to what can be done 

















with our present set-up to eliminate 
the oil. We will be greatly indebted 
to you for an early reply. 


























Our 
that you purchase an oil 





{nswer. first suggestion is 

















and water 























separator to be placed in the com- 











pressed air line at a point just before 





the spray gun hose. You can very 

















probably secure such a separator from 








the manufacturer of 





your gun 





spray 











or from his local outlet. In the mean- 








time we strongly recommend that you 
flush out all the lines with some sol- 























vent such as solvent naphtha. Un- 














doubtedly your compressor, before its 








reconditioning, was passing oil and 








the lines need to be cleaned thorough- 
ly. Also, if 


installed, we suggest that you place a 











there are none already 

















drain at any spot in the line leading 














to the gun which may be lower than 
These 


drains should be emptied frequently. 











the general level of the piping. 





























WITH 


ALL-DUST FILTER. 


Provides complete protection against 
dusts encountered in finishing opera- 
tions; officially approved by U. S. 
Bureau of Mines. Easily replaceable 
filters; unit may be sterilized without 
harm. Features flexible, molded rub- 
ber facepiece, protective filter covers, 
foolproof exhalation valve. (Cat. No. 
17365...M°S°A Comfo Respirator with 





All-Dust Filters.) 











WITH 


METAL FUME FILTER 


Protects against toxic concentrations 
of fumes from molten lead, zine, cad- 
mium, manganese, chromium, arsenic 
and similar metals, with large-area 
filters of unique design. U.S. Bureau 
of Mines Approved; lightweight, 
comfortable to wear, durable in con- 
struction. (Cat. No. 17060... M°S°A 
Comfo Respirator with Metal Fume 
Filters). 


MINE SAFETY APPLIANCES COMPANY 


THOMAS AND MEADE STREETS 


PITTSBURGH, PA, 


District Representatives in Principal Cities 
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N the haste for Defense production 
it pays to give due time to a good 
start. This is particularly true as re- 
spects the finishing of munitions. No 
entirely satisfactory finishing job can 
be executed, however superior and top- 
ranking the finishing equipment and 
materials, if the preparatory cleaning 
has not been complete and thorough. 
The trace of even an oil will cause the 
paint to lift. This finishing must be 
consummated with painstaking — pre- 
cision to comply with exacting Govern- 
ment standards. Therefore, pre-clean- 
ing procedures warrant due considera- 
tion. 

Practices as followed by such Gov 
ernment arsenals in addition to large 
private concerns are appropriately re- 
presentative of the most efficacious 
methods in vogue and should prove 
of timely interest to all concerned with 
this line of work. This is of particu- 


lar import to the smaller and new- 


starting plants that may be confronted 
with the problem of rejects, 

The importance of adequate condi- 
tioning of the metal surface to be fin- 
ished cannot be over-stressed, for 
there are numerous instances where un- 
satisfactory results attend. Irrespec- 
tive of how well formulated the paint, 
it will prove a failure from the stand- 
point of protection when applied on 
a wet, dirty, rusty or otherwise ineflic- 
iently prepared surface. Rust and 
scale must be removed, thoroughly, 
else corrosion may continue under the 
paint film, since rust and scale absorb 
and retain moisture. Whenever mois- 
ture is sealed in by the paint coating, 
corrosion is a natural sequence. 


Shell Interiors 


An initial cleaning of shell inter- 
iors preparatory to nosing, machining 
and inclusion of a rotating band, is 
by way of a shot or sand blast or pick- 
ling operation, to eliminate adhering 
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Finishing Defense Products 


By FRANK V. FAULHABER 


Brooklyn, N. Y. 





The author graphically details and 
explains various technical problems and 
methods attending the finishing of 
shells, bombs and kindred munitions. 
Much of his helpful, constructive infor- 
mation, vitally related as it is to Defense 
Production, is also of pertinent use and 
value in the finishing of other metal 
products.—Ed. 


scale. This first groundwork makes 
for better adhesion of the finishing 
material, and prevents any abnormal 
chemical action that may spread and 
result in the finish blistering or flak- 
ing off. Oils, greases and grime cause 
similar harmful effects. Foreign sub- 
stances, such as abrasives and metal 
particles, resident on the finishing sur- 
face, will emerge through a thin fin- 
ishing film, resulting in an objection- 
able, unsatisfactory rough surface. It 
must be borne in mind that the clean- 
ing of shell interiors at all points is 
vital, since the final finishing coat must 
meet exacting Government require- 
ments, revealing perfect adherence. 

Plants operating on small scale, may 
remove rust by wirebrushing, sand- 
papering, or steel-scraping. Light rust 
coatings are pickled in a solution made 
of commercial sulphuric acid diluted 
in water. There are many other metal 
cleaning methods and various clean- 
ing compounds, all more or less effec- 
tive, but sand-blasting is as efficient as 
any for rust and scale removal. 

The sand-blasting procedure is a 
favorite because it keeps the working 
surface dry. It enables the plant to 
produce a smooth, clean surface. It 
can also be used for removing old fin- 
ishes and bad coats, in re-working re- 
jects, 

The efficacy of a sand-blast machine 
is governed by a number of factors. 

The nature and condition of the 
working surface prior to sand-blasting, 
the quality and fineness of the abra- 
sives employed, the air pressure of the 
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equipment, the proficiency of the ope: 
ation, and the thoroughness with which 
the work is done, all must be 
sidered. 


After Machining 


After the shells have been formed 
in the machining department, the work 
must undergo another cleaning, ther 
being a residue of oil, grease, metal 
particles, and other substances a 
quired during the operations. Cuttin; 
compounds and lubricants used as 
coolants in machining the work ar 
particularly difficult to remove. It is 
their very adhering qualities that make 
these materials desirable, since these 
are intended to lessen friction on th 


tools. Nevertheless, once the product 
is conveyed to the cleaning depart 
ment, every last vestige of these greasy 
matters must be obliterated. 

Animal and vegetable oils are inco1 
porated in these compounds, by rea 
son of their high film-forming proper 
ties, contrary to ordinary mineral oils 
No given cleaner will serve for all 
cleaning purposes, but there is a range 
of varied metal cleaners that are effi 
ient for thorough shell cleaning. 

The cleaning medium must consist 
of such components conducing to rapid 
emulsification of all types of oils, 
while at the same time of low causti 
content. 

A cleaner with caustic potency is 
viewed disfavorably from an operating 
standpoint, because these are never en 
tirely satisfactory for all purposes and 
employees generally dislike to us 
them. A cleaner of high causti 
strength will dissolve the zine from 
brass surfaces and have pitting tend 
cies. An appropriate cleaner is 
containing the proper emulsifying and 


Besides A" 


saponifying materials. 


peditiously cleaning the shells of all 
oils and soaps usually on such units, 
such a cleaner will also rinse eas 












clean surface. 
Contrariwise, caustic cleaners involve 


leaving a chemically 


rinsing difficulties, conducing to resi- 
due remainders on the shells, with in- 
cident staining and tarnishing that will 
prevent proper anchorage and adhe- 
sion of the finish to the metal. 

Overly concerned in this matter of 
rinsing, incidentally, finishing execu- 
tives cannot be, for the metal surfaces 
must be freed of all traces of fabrica- 
tion and cleaning materials if there 
is to be correct binding of finish to 
Even though a shell under 
ordinary conditions might represent a 


metal. 


superbly finished article, in appear- 
ances, a minute detrimental influence 
might be sufficient to render said shell 
imperfect and disserviceable. The 
shells should be rinsed in clear water, 
maintained, preferably, at near boil- 
ingpoint. The hotter the rinse, the 
speedier the drying. One procedure 
is to employ two rinse tanks, making 
for a practically clean rinse in the 
first tank, thence dipping in a second 
clean rinse. The ends demanded and 
sought, that of thoroughly chemically 
clean and complete rinsing, are thus 
more certain as likely with but a single 
With only a one rinse tank 
there is the hazard of alkali. residues 


rinse. 


being carried over to leave objection- 
Of rele- 
vant importance, incidentally, is the 
matter of water, which cannot be too 


able stains on the product. 


clean, and should be changed frequent- 
ly enough whenever suspected of im- 
purity, requisite for the work. 


Agitation Cleaning 


When using a still cleaning tank, 
the heating arrangement should be 
such as to permit the cleaned shells 
to be withdrawn through a clean solu- 
tion. When heating, it is best not to 
let the live steam interfere with the 
solution, since condensation by the 
steam tends to dilute a mixture and the 
operator thus may be in doubt of its 
true concentration. Shells are usually 
left in the solution approximately five 
minutes, preferably in a_ horizontal 
position, so that the interiors undergo 
thorough cleaning. The work can be 
expedited by agitation, or, sometimes 
the operator swirls the shells about 
with tongs or rod, and otherwise man- 
ipulates them so that each unit is com- 
pletely cleaned, innerly and exterior- 
ly, before withdrawn and drained and 
then readied for a final hot rinse to 


remove anv 


remaining traces of 


cleaner, 
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With automatic cleaning machines, 
used for large volume output, and de- 
pending on the shells, the action of the 
cleaning solution is facilitated, and 
usually less cleaner per gallon is re- 
quired. There are various bearing fac- 
tors, depending upon the nature of the 
work, the character of oils and com- 
pounds to be removed, and the rate 
Var- 
ious spraying arrangements operate in 
conjunction with mechanical cleaning 
machines, the object here being to 


of speed the units are processed. 


make for thorough cleaning, washing 
and rinsing of the shells. Here, too, 
whenever the cleaning mixture appears 
contaminated it should be renewed. 
Some plants dump cleaning solutions, 
periodically, say weekly, while others 
will refreshen the set-up whenever the 
occasion seems advisable. 


Accelerating Drying 


Inasmuch as automatic 


cleaning 
systems generally operate at a_ set 
schedule, the cleaners in use should be 
the most proficient attuned for the 
work, so that this cleaning will be per- 
formed efficiently without interfering 
with the rate of flow. In some in- 
stances cold water is used for rinsing, 
but the hot spray method generally 
seems in favor, promotive as it is for 
a more thorough cleaning and a rinse 
that accelerates the drying process. 
In some instances where cleaning 
troubles are encountered, the difficulty 
may be resident in the water used. 
Stains sometimes show up in the work 
that may be traced to the hardness of 
the water. After evaporation, white 
spots will crop up, here and _ there, 
these deposits interfering with the fin- 
ish as it is applied. This perplexity 
sometimes can be overcome by operat- 
ing an air spray between the rinsing 
operation and This 
quickens drying to the extent it does 


drying oven. 
not permit the salts in the water to 
accumulate on the surface of the shells. 

Whenever doubt prevails regarding 
the qualities of the water being used 
for cleaning, it may prove advisable 
to resort to a break” test. 
Sometimes, when the cleaning or the 


“water 


water is under question, there is re- 
course to a cleaning and copper plat- 
ing test to rule out the trouble, but 
the water break method is speedy and 
simple, it requiring but the rinsing 
of a metal shell, then dipping it in 
cold water. If the liquid does not 
run off uniformly as the shell is with- 
drawn, tending to break in spots, it is 
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evident that the shell is not chemically 
clean. 


Testing and Uniforming 


In some plants it is periodic prac- 
tice thus to test a cleaner, daily, since 
the character of the work and process- 
ing varies so frequently, thereby being 
enabled to intercept delinquencies and 
better uniforming the work. Opera- 
tions are more certain and there is 
less likelihood of complaints emanat- 
ing, perhaps months hence. of the fin- 
ish disintegrating. 

For one finishing reason or another 
there will be rejects of shells. In ren 
ovation plants, it is customary to run 
the old painted projectiles, after re- 
moval of explosives, through a sand- 
blasting machine to remove paint, ete. 
However, there are also paint and lac 
quer strippers for the re-servicing of 
shells approximately ' Ib. 

Care, incidentally, should be exer 
cised by the stripping operator against 
eye injury by wearing goggles and 
otherwise being equipped with suit 
able clothes for this work. <A_ port 
able outfit for this stripping purpose 
may be used, or the plant maintenance 
men may be able to rig up a workable 
arrangement whereby the work may be 
undertaken effectively. 

Here, as with spraying of finish, a 
certain technique is entailed so that 
the operation will progress properly 
without slubbering through the job 
The stripping gun, preferably, should 
be held one or two inches from the 
surface, and the action of the spray 
naturally will also be controlled by the 
size of the nozzle, the hose, as by the 
pressure. For shell stripping, the gun 
be equipped with a 
nozzle tip, the spray thus being more 


should round 
confined and not widening as would 
be the case with a flat tip. Some oper 
ators, however, prefer a bent nozzle 
tip, asserting manipulation is less ted 
ious for correct stripping. 

Proper stripping equipment, natur 
ally, will make this work less irksome 
than may appear, but in the selection 
of the necessary apparatus, considera- 
tion, of course, should be given to such 
details as convenient use, ease of oper- 
ation, and efficient stripping. 


After Stripping 


When spoiled or rejected shells have 
been stripped entirely of the finish, 
they are then given a hot rinse to com- 
pletely free them of all foreign mat- 
ter, and thence readied for re-finishing 
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as with the regular run of work. The 
stripping gun should be retained in 
efficient condition, some stripping ma- 
terials, incidentally, tending to clog 
the gun, and when this phase is ac- 
corded proper attention, the selection 
of superior strippers and maintenance 
of good operating equipment will 
more forehandedly be solved. 

Once the shells have received the 
final cleaning, it is desirable to pro- 
ceed directly with the finishing. Na- 
turally the location of the shell finish- 
ing department and spray coating 
equipment is important and should 
receive due consideration. The layout 
should be so arranged that the shells 
will reach the spraying department 
while they are still warm or hot from 
the degreasing or final cleaning oper- 
ation. This facilitates drying of both 
the interior and exterior coating. 
Other procedures, naturally, will be 
assistive such as the use of infra-red 
ray lamps, steam, gas or electric ovens, 
where the rate of production or the 
character of the coating material re- 
quires. Incidentally, a minimum of 
handling prior to paint application will 
make for the desired coating, as rust 
spots will result from perspiration 
moisture. 

Appropriate exhaust equipment, 
either of the dry or water wash type, 
represent an integral part of the com- 
plete automatic shell coating machine 
and adequate exhaust facilities should 
be provided at any manual operated 
or semi-automatic spraying station. 

The matter of preheating is vital 
from various angles. A metal sur- 
face to be painted should be at room 
temperature, approximately 70° F. 
Frequently shells have been brought 
to the spray booth direct from a freight 
car at zero temperature or below. 
After spraying, blushing or blooming 
was quite pronounced. Preheating 
solves this difficulty. Preparatorily, it 
would be well to have a reserve supply 
of finishing materials stored in a spec- 
ial room, as warm or almost as warm 
as the finishing room, so that mater- 
ials will always be in workable condi- 
tion for immediate use. Not only is 
the consistency of many finishing ma- 
terials affected by the cold, incident- 
ally, but moisture may be condensed 
from the air inside partially filled cold 
metal containers when these are trans- 
ferred to a warm room. 


Operating Atmosphere 


Pertinent, also. is the matter of all 
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metal coming in contact with the fin- 
ishing materials and the air with 
which these materials are sprayed. 
Compressed air lines, spray guns, 
metal racks and metal surfaces to be 
sprayed should be at comfortable room 
temperature while any finishing work 
is in progress, if operations are to be 
successful. 

On the inside of projectiles it is 
customary to apply a black asphaltum 
paint. A good grade is required, as 
an inferior product will result in runs, 
especially in warm weather, and would 
entail the application of from three to 
four coats to obtain a finish that would 
pass inspection. The viscosity, inci- 
dentally, should be checked periodical- 
ly to insure uniform results. 

Lacquers usually are procured on 
the basis of their solid content, with 
little necessity for thinning. Never- 
theless there are various factors that 
may vary the consistency of lacquers. 
Cold finishing materials, for instance, 
will run high in viscosity and require 
too much thinner to cut to the required 
working body. The addition of a 
thinner to a cold finishing mz-terial, 
incidentally, may tend to separate the 
resin and pigment. A goodly percent- 
age of paint finishing troubles, it may 
be noted, occur during cold weather. 

The importance of proper conisten- 
cy of a lacquer, in finishing shells, 
must not only be considered from its 
spraying or working qualities, but in 
its ability to apply the correct thick- 
ness of film for the work. The matter 
of over-reducing a finishing material 
to achieve greater spreading power, in 
shell work, would prove misguided 


economy. Hence the importa: 
viscosity tests. 
The Ford Cup Test 

There are various efficacious 
minants for this purpose. One t} 
widely in use in finishing circles 
that has the added merits of beinoe 
simple and inexpensive, is by wa 
the Ford cup. The cup is standa: 
to size of aperture and as to co: 
and can be procured from con 
specializing in scientific instrum: 

In conducting this test a stop-watch js 
used as a timer. The cup is a hol! 
ed steel cylinder, formed cone-wis: 
the bottom, with an opening at 
bottom. For testing, it is merely 
necessary to fill the cup with finishing 
liquid to the very top, a finger closed 
over the hole at the bottom. 

The finger is then released, to pe: 
mit the cup to empty into the grad 
uated glass container underneath. 
meanwhile timing until the cylinde 
or cup is completely void of the ma 
terial. If the finishing liquid drains i: 
less than the specified rate, it is an 
indication that it is too thin; a longe: 
time would reveal it as too heavy. Th 
Ford cup is serviceable for testing 
both clear and opaque lacquers. |: 


undertaking such a test, attention 
should be given to the correct tem 


perature of the lacquers. 
(To be continued in May issue 
Spray Gun Nozzle 


U. S. Pat. 2,269,057 A. F. Jenkins, Jan. 6 
1942. A nozzle assembly of novel desig: 
for spray guns. 





Nl The Buy-Word Is “Suthone” 
for ENAMEL STRIPPERS 


> = For the past 4 years Enthone strippers have been used by 
hundreds of manufacturers for quickly removing organic 
+ finishes from civilian goods. 


x 


And NOW—fast working, patented* Enthone strippers are 
« helping to speed the flow of war goods. 


Here’s what Enthone strippers do: 
% Strip synthetics, japans, lacquers rapidly. 
% Leave all metals clean and bright. 








SPECIAL STRIPPERS for SPECIAL PROBLEMS — 
TELL US YOUR PROBLEM! 

















abe 


“Protected by U.S Patent No 2242106 NEW HAVEN, CONN. 





THE Enthone co. 


= 
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W CRUIPMENT AND SUPPLIES 


LATEST COMMERCIAL DEVELOPMENTS IN ORGANIC FINISHING 








Transparent Finishes for Metals 


\ colored transparent finish for use on 
polished metal, which is unaffected by war- 
time restrictions, is being produced by Maas 
& Waldstein Company, Newark, N. J., as a 
substitute for electroplating and 
powder finishes. 


bronze- 


This finish, which is marketed as “Plate- 
lustre.” consists of a concentrated enamel, 
of the desired color, added to a clear lacquer. 
When applied on polished metals, it makes 
them resemble copper, brass, bronze, color- 
treated aluminum and steel, or other metals, 
according to the manufacturer. 

It is applied by spraying or roller coating 
and can be furnished for either air drying 
or baking. Flat stock finished with certain 
grades can be formed after baking. Two- 
color finishes can be obtained by “relieving” 
operations. The colors are fast to light in 
indoor service, the manufacturer states. 


Luminous “Blackout” Paint 


A luminous “blackout” paint, which can 
be applied to objects of all kinds and ren- 
ders them visible in the dark, has been de- 
veloped by Maas & Waldstein Company, 
makers of industria! finishes, Newark, N. J. 


Unlike the radio-active finishes commonly 
used on watch dials, the new paint owes its 
luminosity to a substance which re-radiates 
light, according to the manufacturer. It 
contains no toxic materials. After the paint 
has been exposed to either daylight or or- 
dinary electric illumination for a few min- 
utes, it glows for about 20 hours and re- 
peats the action after re-exposure. 


The new paint, which is known as “Du- 
rad Luminous Paint,” must be used over a 
special primer and thinned out with a special 
thinner, both of which are supplied with 
the paint. One thick coat, or, preferably, 
several thin coats, of the paint produces a 
flat white finish suitable for indoor service. 
For a glossy finish, or for outdoor service, 
the paint is covered with a special clear 
topeoat. Each coat air dries in from 1 to 4 


hours depending upon weather and other 
conditions. 


Whirl Enameler 


Ronci Machine Co., 45 River Ave., Provi- 
dence, R. L., has just issued a 4-page bulle- 
tin describing two of their whirl enamelers, 
namely, Models R-100 and R-200. 


These instruments have been designed for 
applying organic finishing materials, such as 
4equers, enamels and paints to small parts 
by frst dipping in baskets and then follow- 
ing by whirling in the company’s whirl en- 
ameler. The technique is stated to be suit- 


able for organic finishing of both metal and 
wood, 

The R-100 enameler has a work basket 
with a capacity of 312 cu. in., which is run 
by a % H.P., General Electric flame-proof 
motor. The total weight is approximately 
550 Ib. The R-200 enameler has a work 
basket of 1206 cu. in. capacity. It has a 
44 H.P. General Electric explosive-proof 
motor for spinning and a % H.P. General 
Electric explosive-proof motor for hydrau- 
lic lift. Its weight is approximately 1000 
lb. 


Coating for Glass 


To prevent injury caused by flying pieces 
of glass broken by vibration, which are al- 
ways responsible for the largest number of 
casualties during bombing raids, a_trans- 
parent protective coating for windows has 
been developed by Maas & Waldstein Com- 
pany, makers of industrial finishes, Newark, 
MN. J 

Window glass or plate glass treated with 
this new coating, which is known as “Glas- 
shield,” is in effect turned into safety glass. 
A coated pane may break as the result of 
vibration but it does not shatter, according 
to the manufacturer. It is also stated that 
the coating does not interfere with vision 
or light transmission through the glass. 

Two coats of Glasshield on the inside sur- 
face of a window pane are effective, but, for 
maximum protection, the outside surface 
should be similarly treated, the manufacturer 
states. The coating is applied with a brush, 
allowing an hour for the first coat to dry 
before the second one is added. When no 
longer wanted, the coatings can be removed 
with a razor blade. 


An Automatic Machine 
For Painting Small Shells 


One of the more recent developments in 
equipment for painting small shells is a 
standardized automatic machine for small 
shell and shell parts made by The DeVil- 
biss Co., Toledo, Ohio. The one illustrated 
coats the exterior of 20 mm. shell at a rate 
of 2,000 per hour. 

This machine is built around a “chain- 
on-edge”, variable speed conveyor which is 
of sufficient length to allow for a ten min- 
ute drying time at a production rate of 
1,000 shells per hour or a five minute drying 
time at a production rate of 2,000 shells per 
hour. Spindles for supporting the shells 
are of the removable type and are equipped 
with flat surface pulleys for rotation inside 
the spray booth. Spindle rotation is by 
means of a separate variable speed drive. 
Workholders for the shell mount on the 
spindles. 


ORGANIC FINISHING SECTION 





Automatic machine for painting 
small shells. 


Spray guns are the automatic air piston 
type with adjustable cam operated spray 
control. Ten gallon pressure feed paint 
tank is equipped with air 
agitator. 


motor driven 
Spray booth, exhaust fan, air 
transformer and the necessary air and fluid 
hose, control valves, fittings and connec 
tions complete the machine. 

Machines of this type are now in use in 
the painting of the several classifications of 
20 mm. shells, 20 mm. practice shot, 20 mm 
fuses and fuse bodies. 


Steel Treating Material 


Protective Coatings, Inc., 10391 North 
lawn, Detroit, Mich., have announced the 
development of a treating fluid, called 


“Deox-X,” which is applied to steel to in 
hibit oxidation. It is claimed that excellent 
salt spray life is obtained on steel coated 
with this material, and also that the treated 
surface acts as a good undercoat for organi 
finishes. 

The solution is supplied as a thin liquid 
which can be applied either warm or cold 
and by dipping, brushing, spraying or wip 
ing with a cloth dampened with the solu 
tion, 

The solution is also recommended for 
treating galvanized sheets as well as steel 


The DeVilbiss Company has moved its 
St. Louis, Missouri Sales and Service Branch 
to 2737 Washington Avenue. 

This new location with its improved park- 
ing facilities will make it more convenient 
for the trade to take advantage of the ser 
vices offered by the company’s St. Louis 
branch. 


231 








out interposing a trap between the pump use of pyrex test tubes immersed 


Communications and the apparatus to prevent the “sucking heated to the desired temperature: 


back” that occurs when a fluctuation occurs stopper fitted with glass tubes cont 





in the water pressure. No mention is made the source of vacuum—suitably 


of this first principle in vacuum technique. With this arrangement it was po 
On Vacuum Equipment for Solids The 


‘waeer cabinet shown in the article is not a run one or a hundred determina 
Determination 


vacuum cabinet at all—it is a sterilizing the same time. 
Witson-Jones COMPANY cabinet such as is used by barbers to steri Very truly yours. 
ae lize combs, ete., with formaldehyde gas. It R. R. Uhrmacher. 
can and has been used for a desiccator but Former member of 
it will absolutely not hold a vacuum. It Massachusetts Instit 
ember 1941 issue there ap must be remembered that an apparatus un Technology. 
peared an article on solids determination der vacuum must resist an outside pressure . 9 
a She . 
utilizing vacuum equipment Mr. James G of almost 15 pounds per square inch at full Mr. Shelton’s Re ply 
Shelton was the author of the article vacuum. Quite obviously all surfaces must Dear Dr. Mever: 


In the main the article was sound and either be curved or of very heavy metal to “Relative to Mr. Uhrmacher’s 


correct but the last paragraph in the article withstand this pressure. The cabinet illus- in his letter of December 27, he 


was entirely wrong and anyone not familiar trated would have the glass in it broken right in his statement that a trap sho 
with the use of vacuum equipment would be before 15 inches of vacuum was pulled. used. Neglecting to include this point 
in for sad disappointments if he took this The author, more than likely, has never a very serious error. 
last paragraph for correct. used vacuum equipment to any extent. In With regard to the cabinet, it is 

In the first place a water pump aspirator a series of determinations somewhat similar ly not 


one suited to uses where 
should never be used for this purpose with to the one mentioned in the article, 1 made 


or nearly complete vacuum is desired. H 
ever, the method does not require con 
vacuum. A little thought will show that 


tial vacuum may be used in whicl 




















heavy, curved wall construction is not 
sential. The fault is undoubtedly min 


' using the term vacuum where the tern 
’ “a duced pressure should have been employ: 
This usage is one which many tech 


men fall into after having been out in 
dustry for a number of years and ha 
For Filtering, Pumping, or : bi had associated with plumbers and 
Cicciiadiiitin.:. \ ; : fitters to whom anything less than 
irculating: H . 
ed ; pressure is termed a vacuum. 
, . nt [ am happy that Mr. Uhrmacher 
ELECTROPLATING ow } : that the method is a sound one. His 
SOLUTIONS ) 
DEGREASING SOLVENTS 
CLEANERS ; from one who has used a similar procedur 
OILS : ti ) and who has obviously had considerabl 
COOLANTS \ : perience with vacuum equipment.” 
LACQUERS \ . oA Very truly 
KEROSENE = 
VARNISH 
ALCOHOL & 


OTHERS | } \\\\ Mf 


ment that the method is correct is extren 
ly gratifying, particularly since it 





yours, 


James G. Sheltor 


—Y 
Y 
Yj 
=Y 
We carry a large stock of Filter G Pump accessories, hose, valves, fittings. Y 
All grades of filter cloth, filter aids, G FILTERBESTOS. Ready for shipment 


SALT SPRAY 


CORROSION TEST 
EQUIPMENT 


Designed to determine the 
corrosion resisting qualities 
of plated or coated metal, 
clloys, metal parts, organic 
finishes, etc. This equip- 
ment combines necessary 
features so that Salt Spray 
tests can be conducted to 
specifications at Controlled 100% Availability 


Temperatures to 130 Deg. Industrial Lacquers and 

Fah Enamels 

_ } For Fine Finishes | 

SEE KIRKER 
“Write for New Literature and Particulars.” } | 
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Connecting rods, such as 
illustrated, are typical of 
the many engine and plane 
parts on which the Lea 
Vethod of Polishing and 
Burring is being success- 


fully used. 



































FASTER PRODUCTION 


CLOSER TOLERANCES 


ARD wheels, hand filing, emery 


cloth, burring tools . . . for many 
operations these are now obsolete, 
time-consuming, labor-wasting opera- 
tions—and often not too precise as to 
results. 


By contrast, the LEA Method of Polish- 
ing and Burring, already adopted by 
many plane, engine and parts manu- 
facturers, is much faster and permits 
adoption of much closer tolerances. 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 
Specialists in the Production of Clean-Working Buffing and Polishing Compounds 





The LEA Method makes use of spe- 
cially-designed bobs or wheels and 
selected grades of Lea Compound, a 
greaseless composition with special 
cutting and polishing properties. 


Can we be of help? In writing for fur- 
ther details, please give as much in- 
formation as you can about the polish- 
ing or burring of part or parts under 
consideration. Send samples, if you 
can. 
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Save Plating Materials 


The importance of saving metals and supplies 
used in the plating industry has been mentioned 
before but because of the shortages existent, 
we are again emphasizing methods of saving. 

Save drag-out—analyze your solutions regu- 
to prevent excessive build-up—rack the 
work to give the best possible drainage of solu- 
tion. 


larly 


Rack your work to get the most uniform dis- 
tribution of plate possible. In this connection, 
the intermediary anode principle may be of help. 

Stop bright dipping of zinc and cadmium de- 
posits. Bright appearance is usually not re- 
quired in plating war goods and bright dipping 
removes from 5 to 20% of either zinc or cadmium 
plate. 

Save power by conserving steam used in heat- 
ing water or solutions. Check your motor-gen- 
erator to get highest efficiency and consider effi- 
ciency when buying current generating equip- 
ment. 


WPB Orders 


From the many letters that we have received 
in the past few weeks, it appears that there are 
misunderstandings in industry regarding the 
various restriction orders on plating, issued by 
the War Production Board. Some have been of 
the impression that as long as they did not 
receive a copy of the restriction directly, then 
they could continue with the practice of plating 
until a direct order was received from Wash- 
ington. As a general principle, it should be 
noted that ignorance of the law is not a valid 
reason for disobeying the same. 

METAL FINISHING has attempted to summarize, 
each month, the important orders relating to 
the electroplating field, and a summary of these 


The 
manufacturer can have his name placed on the 
mailings of the War Board, and 
the various orders are summarized in many local 
newspapers. In interpretation of an 
order is desired, we suggest first contacting 
your local WPB office, and if the necessary clari- 
fication cannot be obtained from the local office, 
then write to the proper section head in Wash- 
ington. At present there are limitation orders 
applying to the plating of nickel, cobalt, copper, 


orders was presented in the April issue. 
Production 


case an 


tin, lead and rhodium. In some cases, the order 
limits the use of one of these metals and may 
not specifically refer to plating. 

The following metals can still be plated if the 
plater has them on hand: Chromium, gold, iron, 
platinum, silver and zinc. 


Black Market Operations in Scarce 
Chemicals 


We have nothing but contempt for those deal- 
ers in chemicals and plating supplies who have 
taken advantage of their fellow countrymen by 
charging exorbitant prices for goods made short 
by our War Effort, It may be “smart business” 
to buy up quantities of chemicals or materials, 
either legitimately or not, and then sell them at 
from 200 to 500% profit, but it has the ear- 
marks of low carpet bagging. 

A recent release of the War Production Board 
brought the welcome news that Uncle Sam is at 
last clamping down on “black market” operators 
in scarce chemicals. The elimination of chemical 
racketeers depends upon the cooperation of all 
who purchase chemicals. Report cases coming 
to your attention to the War Production Board 
and a fair investigation will be made by one 
of their investigators. 


Let us stamp out the 
practice of profiting at the expense of others’ 
misfortunes. 











% Defense Highlights 


Use of tinplate and terneplate as closures 
for glass containers was brought under the 
control of WPB by issuance of Conservation 
Order M-104 on April 3, 1942. Cover caps 
made of tin or terneplate for special purposes 
were barred, and further reductions in tin 
for closures are expected to result from the 
development of better coating materials which 
will allow more foods to be packed without 
tinplate. 


The jewelry industry was granted until May 
15th to use up such of its copper in inventory 
that has been plated or alloyed with gold or 
silver. This permission was granted in Sup- 
plementary Conservation Order M-9-c-2, issued 
April 4. The allowance was made because 
of the difficulty in separating the copper from 
the alloyed gold or silver. 


Tin content of solder was restricted to not 
more than 16% in Order M-43-a amended 
March 17. 


The relative scarcity of certain materials 
was made publie in a report issued by Harvey 
A. Anderson, chief of the Bureau of Indus- 
trial Conservation of WPB. Included in the 
list of materials most vitally needed for war 
purposes and in general not available for 
civilian needs are: alloy steel, aluminum, 
aluminum scrap, cadmium, calcium-silicon, 
chromium, cobalt, copper, copper scrap, iridium, 
iron alloys, magnesium, nickel, nickel scrap, rho- 
dium, tin, tinplate and terneplate, tungsten 
and tungsten carbides, vanadium, wrought 
iron, zine (high grade), acetone, alcohol 
(methyl), chlorinated hydrocarbon solvents, 
chlorine, phenol formaldehyde, resins and 
plastics, phenol, phosphates (tricresyl, tri- 
phenyl), phthalic anhydride and _ phthlates, 
polyvinyl chloride, sodium nitrate (pure), 
toluol, corundum, cotton duck, palm oil, rub- 
ber, shellac and tung oil. 


Many limitation orders were issued during 
the month suspending the manufacture of 
certain objects, and a complete list of the 
limitation orders and prohibition dates can be 
secured from WPB. Included among the ob- 
jects whose production will be curtailed or 
limited, were metal office furniture, kitchen 
and household articles, automatic phonographs, 
weighing and amusement machines, electrical 
appliances, slide fasteners, golf clubs, radios, 
plumbing and heating equipment, oil burners 
and coal stokers, laundry and dry cleaning 
machinery, metal household furniture, bicycles, 
metal signs, office supplies, such as paper clips, 
thumb-tacks, pencil sharpeners, outboard mo- 
tors and fluorescent lights. In some cases, 
production will be reduced, and in others, 
completely curtailed. 








All use of rhodium in the manufacture of 
jewelry was prohibited in amendment No. 1 
to Order M-95 issued April 17, 1942. The 
original order issued March 11th stopped the 
electroplating of rhodium on jewelry but did 
not affect its use in alloy or other forms. 
However, rhodium solutions and rhodium 
stocks on hand can be used up. The impor- 
tant war use of rhodium is to coat reflectors 
in anti-aircraft searchlights and for certain 
catalytic purposes. 


Deliveries of iron and steel products will 
be restricted to preference ratings of A-10 
or higher after May 15, as of Order M-21 as 
amended April 21, 1942. The order formerly 
applied to steel products only and the inclu- 
sion of iron means that the 2700 iron foun- 
dries in the country must comply with its 
provisions. 


Silver in Place of Fine Copper Wire 


Fine silver wire promises to replace fine 
copper wire for small coils used in thousands 
of electrical applications, in the opinion of in- 
vestigators with Handy & Harman who now 
have charge of the American Silver Producers’ 
Research Project. This is partly because silver 
is plentiful, whereas there is a great shortage 
of copper and its use in now being largely re- 
stricted to defense needs. In addition, however, 
silver has the highest electrical conductivity of 
any metal. 

Naturally, silver costs much more than cop- 
per per pound, but the difference in metal 
cost for enough fine wire for small coils is 
small, especially in relation to total cost. The 
latter is only slightly altered, since labor and 
other factors involved in total cost are large 
as against material cost. Silver’s high resist- 
ance to corrosion is also a factor in electrical 
applications and accounts for a growing use of 
silver in electrical equipment. 


Tin Cans for Copper Leaching 


New plans were announced for the construc- 
tion of three plants in the Southwest, where 
used tin cans will be prepared for a leaching 
process in the precipitation of copper from 
leach waters. Can collections will be made in 
the cities containing these plants, namely, Dal- 
las and Houston, Texas, and Kansas City, Mo. 


Poster on Cover 


The poster shown on the front cover is one prepared by the 
British and American Ambulance Corps, Inc., 420 Lexington 
Ave., New York, N. Y. A series of ten of these posters, all 
different, are available for distribution in the interests of na- 
tional defense, and as a means of obtaining funds for am- 
bulances wherever needed. Permission for this reproduction 
was obtained by Hanson-Van Winkle-Munning Company. 

These posters are obtainable by contacting the British and 
American Ambulance Corp., Inc. and cost 15c for one, two 
for 25c, or in larger quantities starting at 10c each and at 
lower prices as the numbers wanted increase. They are par- 
ticularly adaptable for office and plant bulletin board use. 
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The Polishing of Steel 


by Electrolytic Methods 


BY DR. C. B. F. YOUNG? & WALTER L. BRYTCZUK# 


+ Adjunct Professor, Department of Chemical Engineering, 


Brooklyn 


Introduction 
N the metal finishing industry, the 
surfaces of metal objects and 


plates must be prepared so as to be 
suitable for the final finish desired. 
The various finishes require different 
preliminary treatments such as: (1) 
Priming for paint finishes to prevent 
oxidation continuing between paint 
film and surface, in this way assuring 
a good bond, (2) Copper plating be- 
fore nickel plating to assure a good 
Lond, (3) Degreasing before lacquer 
spraying, etc. 

In the plating industry the present 
method is to make a surface mechani- 
cally and chemically clean, plating the 
desired metals, and then following up 
the last plating with a mechanical pol- 
ishing, such as burnishing, buffing or 
similar procedure. Since the casting, 
hot working, annealing or heat treat- 
ing of common metals develop an 
oxide film, this must be removed be- 
fore plating or finishing. Three meth- 
ods are commonly used for this pur- 
pose. 
1. Acid pickling 

2. Sand or metal shot blasting 

3. Grinding } 

The acid pickling method consists 
of immersing the metal in a weak acid 
solution for a sufficiently long period 
to dissolve off oxide film. In order to 
keep from attacking the metal, inhibi- 
tors are added; time also must be con- 
trolled. 

Sand blasting consists of directing a 
stream of compressed air and sand par- 
ticles against the metal. Thus it is 
cleaning mechanically. The disadvan- 
tages of this method are the necessity 
of having clean sharp sand (reuse of 
sand causes rounding of corners and 
thereby effectiveness of cleaning), and 
the occupational disease hazards. 


Polytechnic 


Polytechnic Institute, Brooklyn, New 


In view of the advantages of electrolytic 
polishing preceding the plating of steel or 
iron, a series of tests was run in order to 
find the best methods and baths to give 
a satisfactory polish. Optimum conditions 
to produce polish were determined with 
the aid of a photoelectric reflectometer. 

It was found that for metallographic 
sample work, a solution of 76.5% acetic 
anhydride and 18.5% perchloric acid by 
volume gave the maximum polish, but for 
commercial work preceding plating a solu- 
tion of 60% phosphoric acid and 20% sul- 
furic acid gave the best results. The 
method of operation and the apparatus 
used are described and discussed. Sug- 
gestions for further experimental work in 
electropolishing are made. 


Operators engaged in sand blasting 
are subject to silicosis caused by fine 
dust entering the lungs. In order to 
overcome this hazard, the tendency 
has been to switch to metal shot blast- 
ing, particles of metal replacing the 
particles of sand in the air stream. 

The grinding procedure is applica- 
ble to relatively simple surfaces and 
cannot be used on all irregularly 
shaped surfaces or objects. The grind- 
ing is accomplished by rotating an 
abrasive stone or wheel against the 
surface of the metal, thus tearing off 
the oxide film. This method is most 
generally used where the film of oxide 
is very thick. 

After the cleaning as per one of the 
above methods, the surface has to be 
finished, the finishing being for any 
or all of the following reasons: 


1. Appearance 

2. Preparation for other coating 
3. Preservation of surface 

4. Preservation of whole 


The methods used for polishing may 
be split into two groups: 

(A) Polishing without 
moval. 

(B) Polishing with the removal of 
metal taking place. 


metal re- 
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Institute, Brooklyn, New York. 
tGraduate Student, Department of Chemical 


Brooklya 


Engineering, 


York. 


The polishing without metal removal 
is accomplished by cold rolling or by 
The cold 


metal sheet may cause laps and folds, 


burnishing. rolling of a 
especially if surface is uneven to start. 
The burnishing of metal surfaces may 
leave porous spots especially with the 
harder metals. In the burnishing op 
eration the higher portions are ham- 
mered down and spread out, and un- 
hammered 
fuse or conglomerate together, the in- 


less the various surfaces 
lerstices present a point of entrance 
for oxidation to start. 

Finishing with the removal of metal 
is done by cutting, polishing or buff 
ing. In cutting, the surface is actu- 
ally removed by a cutting tool, a sharp 
hard piece of metal shaving off the 
surface. 

Polishing or buffing will remove a 
portion of the surface, but in smaller 
proportion than cutting. The 
ing action is obtained by the rubbing 
of finely divided abrasives over the 


finish- 


surface either in powder or paste form 
or imbedded in cloth such as buffing 
wheels. 

In order to cut down the labor re- 
quired and thus reduce costs of fin- 
ishing, various methods have been 
One of the 
posed methods for finshing of steel is 


tried or suggested. pro- 
to take the steel as it comes from the 
mill and either clean roughly or take 
it as is and polish it electrolytically. 
This would give a highly polished sur- 
face that could be plated either with 
bright 
copper followed by nickel and obtain a 
finished surface without the need of 
any further work. 


bright nickel direct or with 


* This material has been submitted in partial 
fulfillment of the required work for the degree 
of “Master of Chemical Engineering’ at the 
Polytechnic Institute of Brooklyn Brooklyn, 
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Baths Used for Electrolytic Polishing of Stainless 


] 9 

Blaut & Lang 
Phosphori 70% 
Sulfuric 


3 amps 


Phosphoric 
sq. in 
4 min 
> min 3 amp./sq. in. 

min 5 min, 
Lead lined tanks 
Heating & cooling coils 
( Opper rae ks 
Pb or Cu cathodes 
6—12 volt generator 
4 to 10 min 


l to 5 amp./sq. in, 


It had been observed by Jacquet*® 
and others that a very high polish can 
be obtained on metal surfaces by elec- 
trolytic The observations 
were in connection with polishing of 
metallographic samples, and, therefore, 
electrolytes and methods used do not 


methods. 


lend themselves to commercial prac- 
Thus, for Jacquet’s 
method of polishing steel requires a 


tice. example, 
bath consisting of perchloric acid and 
acetic anhydride at temperatures lower 
than normal room temperature. Other 
than this work on metallographic sam- 
little until 
steel came into common use. 


ples, was done stainless 

With stainless steel, the difficulties 
of mechanical polishing became more 
acute due to the hardness of the metal 
and the dangers of local overheating. 
‘The metal’s value lies in the formation 
of a chromic oxide film and its com- 
plexes on the surface. This oxide is 
very hard and, therefore, requires ex- 
cessive time, pressures and special 
equipment for polishing. This polish- 
ing at high pressures and for long pe- 
riods of time often causes local over- 
heating which may cause a breakdown 
of the protective film formed and thus 
cause rusting and pitting. Due to these 
difficulties and the resultant high cost, 
other means of polishing were sought. 
There are now several accepted baths 
for electrolytic polishing of stainless 
steels which are used by many major 
producers. 

After the success achieved in this 
phase, attention was turned to polish- 
ing other metals such as brass and cop. 
per electrolytically, but apparently lit- 
tle work was done on ordinary steels. 
Uhlig** mentions difficulties encoun- 
tered in polishing iron and steel due 
to varying heat treatment and carbon 
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Allegheny-Ludlum Burns & Warner 


100 amp./sq. ft. 
3 min. 


TABLE I 


3 4 5 
Fink & Kenny Keloie 
41244% 15% 


Chromic 


H,PO, 


0.06 amp./sq. cm. 
0.39 amp./sq. in. 
1 hour 


Lead elect. 
10 sec. anode 
15 sec. off 


10 sec. cathode 


15 sec. off 


Repeat 5 times 


(3 min.) 


content, and several other authors men- 
tion it only in passing. It was, there- 
fore, decided to run a series of tests 
in order to determine the optimum 
conditions for the polishing of ordi- 
nary steel as the first step in the sug- 
gested process of preceding plating 
with electrolytic polishing as against 
present practice of plating and then 
polishing mechanically. 


Previous Work 


In the working of metals (rolling, 
heat treatment, etc.) an oxide film is 
tormed on the surface. This film is 
usually removed by dipping the metal 
in an acid solution until the oxide is 
removed, the process being called pick- 
ling. In order to speed up this process, 
electric current was applied, making 
the metal surface anodic.+ The first 
records of this electropickling date 
back to 1915. Electropolishing is a 
form of electropickling and the first 
apparent notice of it was in 1925 when 
Madsen** discovered that a high acid 
solution, 86 to 92% sulfuric acid, run 
at current densities from 17 to 100 am- 
peres per sq. ft. at a temperature of 
130° F. for one to three minutes, gave 
a surface that was much whiter and 
more pearly than that obtained by 
usual pickling methods. The voltage 
required was 42 volts. 

A similar phenomenon was reported 
by Pederson** using a lower acid con- 
tent. Pederson obtained a clear gray 
metallic lustre and also observed that 
this surface could be readily electro- 
plated. This confirms the discussion 
under theory that bright surfaces ob- 


t Editor’s Note.—Anodic pickling is usually not 
used for removing heavy scale but rather to re- 
move smut and brighten the surface after non- 
electrolytic or cathodic picking or descaling. 


METAL 


HPO, 


614-6% volts 


6 i 


‘ 


Larsen Quintin Mari 


50% HeSO, 15° Bé HS‘ 
36% HNO, Ca;(PO,) 
14% H;PO, Cas(PO.): & H,! 
Na2SO, added 
saturation 
100 amp./sq 
1% min. as an 


No current 
5 min. 

144 min. as cat 

Room temp 


tained by electropolishing can be read 
ily plated, whereas Pinner*’ shows that 
cold rolled bright steel when plated 
with nickel gave better results than 
if it were polished and buffed by us 
of usual mechanical methods preced 
ing plating. 

Difficulties in plating of mechani- 
cally polished surfaces are also report- 
ed by Hothersall and Hammond* who 
found that among the five major causes 
of porosity in electroplated coatings 
was surface roughness of the base 
metal. 

The electrolytic polishing of metals 
was not followed up commercially and 
there appears to have been little done 
on electropolishing until 1935. The 
next few years showed considerabl 
work by Jacquet and associates 
*,6,8,12,15 dealing chiefly with metallo 
graphic samples. The first records ar 
of polishing copper by anodic treat 
ment in phosphoric acid electrolytes 
Various metals and baths are covered, 
and in 1939 Jacquet*® succeeded i: 
polishing metallographic samples o! 
steel using a bath of 764% acetir 
anhydride, 184% perchloric acid 
5% distilled water and small amounts 
of aluminum. In his experiments, Ja 
quet®-*> observed that the current dens 
ity had to be adjusted to give a condi- 
tion between passivity and corrosion 
at the anode surface. The polishing 
action apparently was obtained by com 
pounds accumulating in the depres 
sions of the surface and passivity pre 
vailing at these points, whereas the 
high points were exposed and, ther 
fore, were corroded. The resulis wer 
a smooth, mirror-like surface. 

With the increasing use of stainless 
steel, active attention was turned to 
electropolishing due to difficu! 
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mechanical polishing. The stainless 
steels, due to poor thermal conductivi- 
ties and hardness of surface, had ten- 
dencies to overheat locally upon pol- 
ishing and cause surface contamina- 
tion which would result in rusting. 
Also due to hardness, the costs were 
prohibitive, and difficulties were en- 
countered in polishing wire and other 
shapes. Considerable research on elec- 
trolytic polishing has brought out sev- 
eral baths that are giving satisfactory 
results. 

Mason and Tosterud*®*® used a 1 to 
60% H,SO, and 0.2 to 1.5% HF solu- 
tion at '00 amperes per sq. ft.. the ap- 
plied voltage being between 8 and 10 
volts, and a temperature of 60° C, 

This was followed by Blaut and 
Lang*® who used also sulfuric and hy- 
drofluoric acids, but both this method 
und the preceding have the objection 
of the presence of HF fumes. 

Other methods are now being used 
commercially and they are listed in 
Table I. 

Other metals have also been _pol- 
ished electrolytically such as_ nickel, 
Lindh’ 


electrolytically using a 45 to 62° Be 


reporting polishing of nickel 


sulfuric acid bath at 280 to 560 am- 
peres per sq. ft., and Pullen** polish- 
ing aluminum using baths containing 
sodium carbonate and phosphate. 

Although considerable success was 
obtained on various metals tried above, 
very little work apparently was done 
on the polishing of ordinary steels. 
The data obtained showed Jacquet get- 
ting a high polish by using a mixture 
of perchloric acid and acetic an- 
hydride, but the use of perchloric acid 
is hazardous. The mixing of the per- 
chloric acid and acetic anhydride has 
to be done very cautiously as there is 
a violent reaction. After the two are 
mixed, the only difficulty encountered 
is the disagreeable acetic fumes when 
allowed to overheat. 

Others claim results, such as the 
method of Yerger and Todd,** using 
sulfuric acid and making the surface 
cathodic first, then anodic, followed 
by a final cathodic treatment, but no 
claims are made as to brightness of 
polish or surface. Uhlig*® suggested 
using “carbitol”} and phosphoric acid. 
Uhlig stated also that ordinary steel 
and iron are more difficult to polish 
electrolytically than stainless steel. 


tA giycol derivative of Carbide and Carbon 
Chemicals Corp., New York, N. Y. 
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\ general summary of the work on 
electropolishing of metals anodically 
shows that highly concentrated solu- 
tions of the following acids are used 
for many metals. 

Sulfuric acid 

Phosphoric acid 

Chromic acid 

Sulfuric and phosphoric acids 

Sulfuric and citric acids 

Sulfuric and hydrofluoric acids 

Lower acid concentrations produce 
a less brilliant finish. Current densi- 
ties are high, from 1 to 12 amperes 
per sq. in., and voltage varies from 
! to 25 or more volts. 

Scale should be removed by pickling 
first in order io minimize time re- 
The polishing 
time should be as short as possible 


quired for polishing. 


due to the high energy consumption 
at the current densities used. 

A comparison of conditions used by 
various experimenters is shown in 


Table II. 


Theory 


To reduce the cost of polishing 
metals and to obtain a more satisfac- 
tory finish for a method of treating 
ferrous metals, it is suggested that 
the procedure be altered so that in- 
stead of polishing being the final step 
after plating, it be one of the first 
steps followed by bright plating of 
the desired metals or finishes. 


Mechanical Polishing 


A surface mechanically polished 
does not give maximum adherence to 
a plated coating. This may be due to 
several reasons, such as: 

1. Crystals on the surface are de- 
formed and work hardened and fre- 
quently are poorly coherent. 

2. Foreign matter may be occluded 
in the surface by the lapping of metal 
plates formed by polishing action. 
These particles may cause poor adher- 
ence or even blistering especially if 
object is subject to heating or tem- 
perature changes. 

3. Surface cannot be polished 
scratch-free or any finer than fineness 
of abrasive used. The successive pol- 
ishing with finer grades of abrasive 
Lecomes more expensive with each step 
and, therefore, higher polishes become 
prohibitive. 

The difficulties in obtaining a satis- 
factory plating on a mechanically pol- 
ished surface have been reported by 
Pinner*’ and by Hothersall and Ham- 
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mond.**  Phillips** also fou 
nickel offered better corrosic 
ance when plated on a smooth 
surface than when plated on a - 
only roughly polished. And B 
reports that loose-grained p 
provided surfaces for plating tha 
superior in quality to those 0! 


by ordinary polishing procedur 


Electrolytic Polishing 


In order to overcome the disa 


” 
tages of mechanical polishing and to 
decrease the cost per unit, electrolyti 
polishing is now being used fo; 

ous metals, such as stainless steels 
brass, nickel and copper. Steel and 

are more difficult to polish electro! 
cally than stainless steel, due to t} 
higher corrosion rate in most a 


and because varying heat treat: 
and carbon content of the steel or i: 
alter the conditions for producing th: 
best results. 

Since electropolishing is an out 
growth of electropickling, a compa: 
son or study of the differences has bee: 
made. In electropickling, the condi 
tions are so adjusted that corrosio1 
lakes place as evenly as possible, and 
current is kept on until film or oxide 
is removed from the entire surface }) 
the removal of a thin layer of the bas 
metal. In electropolishing, the surfac: 
is already cleaned but needs to be 
smoothed or polished; corrosion 
the entire surface is unnecessary and 
not desired. 
this, a point between corrosion 


In order to accomplish 


j 
Te 


complete polarization of anode is 
sought, it being shown that under 
these conditions, theoretically, the best 
polish would be obtained as has bee 
discussed by Jacquet’ and Elmore. 
Electrolytic polishing of metals is ap 
parently acomplished by 
anodic solution of high points on the 
surface of the metal. With conditions 
so adjusted as to give a partial passi\ 
ity, anode corrosion products undoubt 
edly form a viscous, poorly conduc! 
ing film of metal salts which adher 
to the valleys or indentations on th 


preferable 


surface, but expose the hills to ele 
trolytic solution or corrosion, thus the 


} 


high points are dissolved while th: 
valleys are undisturbed. This ma) be 
illustrated as in Fig. 1. 


In an electrolytic cell, the formation 
and reduction of ions will cause a de 
pletion of the metal ions at the « athode 
end a build-up at the solubl inode, 
when the rate of corrosion at 


the 
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anode surface is greater than the mi- 
gration rate, the build-up of metal ions 
ut the anode suriace reaches a satura- 
tion point and forms an insulating film. 
This is proved by single electrode po- 
tentials as shown in Fig. 2. As the 
solution becomes more concentrated, a 
higher voltage is required to force 
metals into the ionic state and when 
concentration is high enough, passiv- 
ity results forming an insulating film. 
\t the high points, the film will be the 
thinnest and offer the least resistance. 
This will cause the “hills” to dissolve 
until they are reduced to the same 
height as the remainder of the surface. 
When the surface has been leveled, the 
rate of corrosion should be equal at 
all points and, therefore, increase in 
time should not affect the polish ob- 
tained. However, it is possible for 
the film to become disturbed either by 
temperature rise, by agitation or by 
impurities present in the metallic sur- 
laces. This will lead to an uneven 
surface which would defeat the pur- 
pose of the process. It is possible in 
some cases, however, to polish to ex- 
treme depth. As a general rule, it is 
unnecessary and undesirable to apply 
current after a polish has been ob- 
tained. As Jacquet? and others have 
shown, eventually the metal surface is 
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Diagram illustrating single electrode potential. 


leveled to a microscopic plane showing 
microscopic undulations. The micro- 
scopic surface corresponds to a degree 
of polish equal to or better than that 
obtainable on a metallographic polish- 
ing wheel. 

Acid radicals, such as phosphates, 
perchlorates, 
form 


fluorides and_ nitrates 


soluble metal complexes and 
compounds apparently necessary at the 
anode surface for the blanketing of de- 
pressions, and thus affect polishing ac- 
tior. Phosphates are in the category 
of ions essential to the polishing elec- 
trolyte apparently because metal phos- 
phates can form the viscous film which 
protects from anodic attack the metal 
in the recesses and cavities of the sur- 
face. ions migrating to the 
anode surface can be pictured as form- 
ing concentrated metal phosphates in 
reaction with metal undergoing elec- 
trolytic solution. The viscous metal 
phosphates limit the current reaching 
the underlying metal which they blan- 
ket, and only slowly diffuse into the 
main body of the electrolyte. During 


These 


the slow diffusion, metal proturbances - 


are more nearly exposed to electro- 
lytic action and are, therefore, more 
rapidly attacked. 

Some evidence has been accumulated 
by Uhlig*® to illustrate the mechanism 
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whereby addition of organic substances 
to phosphoric acid improves polishing. 
lor instance, glycerin added to phos 
phoric acid aids the polishing of stain- 
less steel. The decomposition potentials 
H,PQ, mixtures at 100 
(.. were found to be no different from 


of glycerin 


that of phosphoric acid alone at the 
same temperature, so that electrode re 
actions appear identical. The current 
voltage data for 18—8 steel electrodes 
show that the conductivity of the glye- 
erin mixture is lower, which fact prob 
ably has some bearing on its effect of 
improving the polishing, allowing the 
same saturation at anode surface 01 
polarization to take place at a lower 
current density. From the data col- 
lected by 
anode film of metal phosphates can be 


Uhlig,” it seems that the 


maintained at a lower critical current 
density with the glycerin mixture than 
with the phosphoric acid alone. 
Increasing the current density above 
a critical point does not seem to dis- 
rupt the polishing effect, but with de- 
below the 
density, diffusion processes exceed the 


creasing critical current 
rate of formation of the phosphate 
film with consequent disruption of pol 
ishing. Another important function of 
glycerin or a similar organic substance 
is to prevent pickling action of anode 
by acid independent of anodic solu- 
tion. In pickling, the acid attack upon 
a metal is along crystal boundaries. 
This causes the resultant surface to 
be roughened or etched as shown later 


When the 


surface is polished, the metal is re- 


in a_ photomicrograph. 
moved more nearly in a plane and the 
result is much smoother, as shown 
later in photomicrograph. 

It is this factor of etching by local 
ized attack which serves to increase 
the difficulty of electrolytically polish- 
ing steel and iron as compared with 
stainless steels. Tests to date have not 
shown any organic compound that 
would act satisfactorily for all steels. 
Addition of concentrated sulfuric acid 
to phosphoric acid was found to in- 
hibit the chemical action if tempera- 
tures were not allowed to become ex- 
cessive. This is probably due to the 
formation of complex sulfate com- 
pounds at the higher concentration 
and acting similar to the phosphate 
film discussed above. 

The results using phosphoric and 
sulfuric acids as well as those for 
other tests run, are given in tabulation 
Lelow under observed data. 


(To be continued in June issue) 
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Report on Dropping Tests for Zinc and Cadmium Coating 5 


Prepared by W. E. Buck! 


Epiror’s Note.—This report has been submitted to 
Committee A-5 on Corrosion of Iron and Steel on 
hehalf of its Subcommittee VII on Methods of Testing. 
It has been recommended by the committee for publica- 
tion as information. It has not been acted upon officially 
by the Society. 


| ee the purpose of determining the apparent interest 
in the use of dropping tests as applied to various zinc 
(including hot-dipped zinc) and cadmium coatings on 
steel sheets, hardware, etc., the following subgroup was 
appointed from Subcommittee VII on Methods of Testing, 
of Committee A-5 on Corrosion of Iron and Steel: 

W. E. Buck, chairman, Continental Steel Corp. 

R. W. Baker, Republic’ Steel Corp. 

G. Soderberg, Udylite Process Corp. 

E. S. Taylerson, Carnegie Illinois Corp. 

J. W. Crofoot, G. L. F. Farm Supplies 

F. L. Wolf, Ohio Brass Co. 

This report has been prepared summarizing the informa- 
tion obtained by the subgroup. 


Hot-Dipped Galvanized Sheets: 


So far as can be determined “dropping tests” are at 
present not in general use as a method of testing hot- 
dipped zinc-coated (galvanized) sheets. Federal Speci- 
fication QQI-696a, issued as a proposed revision of the 
Federal Specification for Iron and Steel; Sheet, Black and 
Zinc-Coated (Galvanized) QQ-1-696, provides for the use 
of the Hull-Strausser* dropping test on both hot-dipped and 
electroplated zine coatings on sheet steel. This specification 
provides for a solution of one composition for testing 
hot-dipped coatings and another composition for testing 
electroplated coatings. 

Federal Specification W-O0-821b, issued as a proposed 
revision of Federal Specification for Outlet Boxes, Steel, 
with Covers and Accessories W-O-82la, provides for the 
use of the Hull-Strausser dropping test on hot-dipped, 
electroplated or sherardized zinc coatings and on electro- 
plated cadmium coatings. 


Electroplated Materials: 


It was reported that dropping tests are in wide use for 
both electrodeposited zinc coatings and cadmium coatings 
on forgings. castings, and stampings, but not on sheet, 
strip, wire, or tubing; also that several Federal Specifica- 
tions at present provide for their use on the above classes 
of materials. 
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Hardware: 

Dropping tests appear to be a possible method for the 
determination of the thickness of coatings on hardware, 
for which, at present, there is no satisfactory accurate 
method so far as the subgroup could lean. The method is 
not in general use in this field and the one report received 
was not wholly favorable. 


Trends 
Hot-Dipped Zinc Coatings, General: 


It seems quite probable that there will be greater demand 
for simple field acceptance tests for hot-dipped zinc coat. 
ings. This indicates the advisability of publishing some test 
method for field work. The dropping test appears to offer 
one solution; however, its limits of accuracy should be 


clearly defined. 


Electroplated Coatings: 


All indications are that dropping tests will find con- 
tinued and increasing use in this field for both zinc and 
cadmium electrodeposited coatings. 


Limitations of Dropping Tests: 


Certain shapes on account of deeply recessed or cup- 
shaped areas do not lend themselves to use of dropping 
tests. 

It may require some training to distinguish accurately 
the end point of some compositions of coatings on certain 
types of ferrous base metal. 

There are inherent in dropping test methods maximum 
errors of plus or minus 10 per cent on electroplated coat- 
ings, and plus or minus 15 per cent on hot-dipped zinc 
coatings, even under conditions of careful standardization. 

Dropping tests are not the best available methods for 

(Concluded on page 246) 


NOTE.—DISCUSSION OF THIS REPORT IS INVITED, eit for 
publication or for the attention of the author Address all communications 
to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. 

1. Chief Metallurgist, Sheet Division, Continental Steel Corp., Kokomo, 
Ind 

2. Monthly Review, Am. Electroplaters’ Soc., Vol. 22, Mar 
p. 9%. 

William Blum, P. W. C. Strausser, and Abner Brenner, “Corrosion- 
Protective Value of Electrodeposited Zinc and Cadmium Coatings 
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HE introduction of any new equipment brings up prob- 
lems concerning the best application and use. ‘This is 
also true of copper-oxide rectifiers for electroplating. The 
use of copper-oxide rectifiers for industrial applications is 
not new since these rectifiers have been manufactured for 
15 to 18 years. Early in 1920 it was found that under cer- 
tain conditions the resistance of a copper oxide film on 
copper was greater in one direction than in the other. Fur- 
ther investigation revealed that it was possible to obtain a 
high ratio of resistance between the forward and reverse 
directions, resulting ultimately in the development of the 
copper-oxide rectifier. 

The fundamental part of the rectifier consists essentially 
of a copper disc or plate which has been heated in a furnace 
to a high temperature and subsequently quenched in water. 
This treatment produces a thin film of cuprous or red oxide 
with an outer layer of cupric or black oxide. This outer 
layer is removed or reduced leaving the red oxide. The 
junction between the oxide and the mother copper has the 
valuable property of permitting current to easily flow from 
oxide to copper, but offers a high resistance to the flow in 
the opposite direction. 

The copper-oxide rectifier originally consisted of several 
dises, usually 14-inch in diameter, assembled on a bolt. 
Radiating fins were used to give additional cooling making 
possible higher ratings. Developments within the last few 
years have made possible the construction of rectifier plates 
much larger than the original 114-inch diameter disc. In 
fact there is little to limit the size of the rectifier plate 
although economically, it is limited to a few inches on each 
side. The plate used in the assembly of the copper oxide 
stack used in the plating rectifier is about 444-inches by 5- 
inches, These plates are assembled on a bolt with proper 
space between plates to allow free circulation of air for 
cooling. 

Before taking up the actual installation and use of copper- 
oxide rectifiers for electroplating, it will probably be desir- 
able to first discuss the description and construction. 


Description 


The rectifier can be divided into three essential parts: The 
rectifier element, the transformer and a means of adjusting 
or controlling the output. 
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The function of the rectifying section is, of course, to con- 
vert direct current output from the a.c. input. The power 
input is usually three phase. The d.c. output will, there- 
fore, have the characteristic three phase ripple similar to 
the commutator ripple of a motor generator. With rectifiers 
of large capacity, it is desirable and economical to cool the 
rectifier units by means of forced ventilation from a fan, The 
fan can be mounted either as a blower or exhaust to pull the 
air past the elements of the rectifier. A wind relay is used 
to protect the rectifier elements in case of failure of the ven- 
tilating system. This relay operates by the flow of air and 
is connected to a contactor located in each rectifier which 
controls the power supply and removes power from the recti- 
fiers in case the flow of air is interrupted to any rectifier. 

The transformers are used to step down the a.c. voltage 
to the proper value to be supplied to the rectifiers. These 
transformers are located in the cooling system to take 
advantage of the additional ventilation from the fan. 

The control of the output is obtained by a separate set 
of transformers which controls the voltage input to the 
main power transformers in the rectifier. Two sets of 
transformer taps are provided, one coarse and one fine. 
This gives satisfactory and efficient control of the output 
in 36 or more steps between one and six volts. 

This type of control eliminates the necessity of tank 
rheostats with their inherent losses. The transformer ad- 
justment of the output gives high overall efficiency over the 
output range. 


Construction 


The construction of plating rectifiers can be roughly 
divided into two types. In one the control with the ad- 
justment switches, 


transformers and rectifiers are all 
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mounted in one casing. This arrangement is common for 
rectifiers of smaller capacities. This same construction can 
also be used for larger ratings. It is, however, necessary 
to locate the rectifier in an area adjacent to the plating 
tanks and convenient for the operator to make the necessary 
adjustments of the output. 

The other type of construction uses a separate regulator. 
The rectifier elements, transformer and other auxiliary 
equipment are mounted in a separate casing. These recti- 
fier sections can be grouped in a protected location con- 
venient to the plating tank. The regulator is mounted 
separately in a location convenient for the operator to 
make the necessary adjustment of the output. This arrange- 
ment allows a maximum of flexibility, uses available space 


economically and is convenient for the operator. 


Application 


The use of rectifiers offers many advantages in the 
arranging of equipment in the plating area. A decentralized 
arrangement can be used and it might be compared to a 
machine shop using a centralized or decentralized power 
supply. With a centralized power supply, it is necessary 
to arrange equipment in a small area convenient to the 
motor or engine furnishing the power. 

On the other hand, if a separate source of power is 
supplied with each piece of equipment, it is no longer 
necessary to group the equipment in a small area. The 
equipment can then be arranged in the most convenient 
location. This is also true of plating equipment where it 
may be convenient to arrange the plating tanks close to the 
area in which the material is fabricated. This arrangement 
is also desirable in central plating rooms where the tanks 
can be arranged in the most convenient sequence without 
having to consider bus bar length or losses. 

A decentralized power supply is more economical. It 
eliminates long bus bars and tank rheostats offering a saving 
in both material and efficiency. Long bus bars with the 
associated voltage drop are eliminated. Tank rheostats are 
also eliminated since the output is controlled by transformer 
taps in the regulator. 


Rectifier Connections 


The unit type construction of the copper-oxide rectifier 
and the separate voltage regulator offer a very flexible 
grouping of units. The connecting of the output of the 
rectifiers can be compared to that of a number of storage 
Batteries can be connected in series when 
higher voltage is required, or in parallel where more 
capacity is needed. This is also true of rectifiers and is 
one of the outstanding features. 

Two rectifiers and a voltage regulator are illustrated in 
sketch No. 1. This represents a complete installation capable 
of delivering 1000 amperes at from 1] to 6 volts. The three 
phase a.c. supply is brought in to the regulator through 
a standard fused safety switch. The regulator is equipped 
with both coarse and fine adjustment taps so that the input 
voltage can be adjusted before it is applied to the rectifier. 
If the power supply is 220 volts, the regulator will adjust 
this voltage to a minimum of about 35 volts which cor- 
responds to 1 volt output from the rectifier. The full 220 
volts are applied for the maximum 6 volts output. 


batteries. 
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Sketch No. 1. Showing two rectifiers and a regulator. 
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Fig. 1-3. Three possible arrangements of four 6-volt, 500-amp. units 
giving respectively 2000 amp., 1-6 volts; 1000 amp., 2-12 volts; 500 amp 
4-24 volts. 


The power output from the regulator goes directly to th 
contactor in each rectifier. The power, however, cannot b 
applied to the transformers until the ventilating fan is 4 
to speed and the wind switch closed. This power is supplied 
from a separate 110 volt transformer in the regulator. 4° 
soon as the wind switch closes, the power from the cont! ) 
circuit closes the contactor and power is delivered to the 
transformers and copper oxide units. An ammeter and 
voltmeter are conveniently located above the adjusting 
handles on the regulator. 
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Fig. 4-5. Showing arrangement of eight units in parallel to give 4000 
amp., 1-6 volts (4) and series parallel arrangement to give 2000 amp., 
2-12 volts. 
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in sketch No. | are connected 
in parallel with each rectifier having a rating of 500 am- 
peres and 6 volts. These two rectifiers could also be con- 
nected with the d.c. output in series to give 12 volts, 500 


The rectifiers illustrated 


amperes. The control and three phase power circuits would 
remain the same with only the d.c. bus being changed. 

Other rectifier connections are illustrated in figures 1 
to 9. The diagrams are simplified as much as possible with 
a single line illustrating the three phase power supply and 
another single line for the control circuit. 

The flexibility of a rectifier installation is well illustrated 
in figures 1 to 3. This represents the possible connections 
for one regulator and four rectifiers. In figure No. 1, the 
units are all connected in parallel to give 2000 amperes 
adjustable from 1 to 6 volts. With a few minor changes in 
bus connections, the units can be reconnected in series- 
parallel to give 1000 amperes at 12 volts. Still another 
arrangement is possible and is quite often used for ano- 
dizing. This connects all the rectifiers in series to give 500 
amperes at 4 to 24 volts, illustrated in Figure No. 3. 

Figures 4 and 5 will be recognized as two groups of 
rectifiers and regulator as shown in figures 1 or 2, con- 
nected in parallel. Each bank can be operated separately 
or the current divided between the two groups to give 
twice the output of the single group. This same arrange- 
ment can be carried still further by connecting three or 
more such groups in parallel to obtain higher current 
rating. 

For some types of anodizing, an output of 24 volts is 
required. Figure 3 will furnish 500 amperes. If higher 
current is required, four more rectifiers could be connected 
to give 1000 amperes. The control of these rectifiers can 
be modified so that only one regulator will be required as 
illustrated in figure 6. In operation, the 


regulator is turned 
on giving control of the output from 2 


' 
to 12 volts. As 
additional voltage is required, two more rectifiers are 
turned on giving a step of 6 volts increase at 1000 am- 
peres. The other group of 6 volts when turned on will give 
24 volts total and the regulator can be used to give final 
adjustment. A separate source of 110 volts will be required 
for the control of the rectifiers not connected to the regu- 
lator. This power can be from a separate transformer or a 
110 volt light circuit. Normally all the fans would operate 
from this separate source of power. 

The same control and number of rectifiers can also be 
reconnected with all eight units in series to give 500 am- 
peres at a maximum of 48 volts. This arrangement is il- 
lustrated in figure No. 7. 

In some anodizing processes, 40 volts are required, This 
can very easily be obtained by connecting seven units in 
series. Two rectifiers are connected to a regulator to con- 
trol the output from 2 to 12 volts. Additional voltage is 
obtained in steps of 6 volts by turning on one rectifier at a 
time. The control for the last five units is obtained from a 
separate 110 volt transformer or a lighting circuit. Here 
again all the fans would be operated from this separate 
source of 110 volt power. A small snap switch in each of 
the control circuits could be mounted adjacent to or on the 
voltage regulator. The illustration of this connection is 
shown on sketch No. 8. 

Where higher current is required at 40 volts, a circuit 
such as is shown in figure 9 can be used. This is very 
similar to that shown on sketch No. 8 except another group 
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Fig. 8. Diagram showing arrangement of control switches of unit for 
chromic acid anodizing. 
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Fig. 9. Arrangement of rectifier units for high amperage and high 
voltage. 


is added in parallel to give a total of 1000 amperes. Similar 
arrangements could be used if higher outputs are required. 


Conclusion 


The sketches illustrate one of the important features of 
copper-oxide rectifiers for electroplating. This is the flexi- 
bility which can be obtained. This flexibility is particularly 
important during the present emergency where it is neces- 
sary to do a variety of plating work. It is particularly 
important where anodizing equipment is used. These recti- 
fiers which are connected in series to give from 24 to 48 
or 50 volts can very easily be regrouped and reconnected 
for standard 6 or 12 volt plating applications. 

The unit type construction where a number of rectifiers 
are grouped together allows economical production on a 
quantity basis. Because of the standard design, very prompt 
shipments can be made. 

Another feature is that more units can be added easily 
if it is necessary to increase the capacity of a particular 
unit or tank. Sometimes it is advisable to order a regula- 
tor of a capacity larger than is actually required at the 
time. Additional rectifiers can then be added if it is 
necessary to increase the capacity. 

Copper-oxide rectifiers are economical to operate and 
easy to ‘install. No special foundation is required and they 
can easily be mounted one above the other to conserve 
floor space. Maintenance is at a minimum since the only 
moving part is the slow speed ball bearing fan. This may 
require inspection and lubrication once or twice a year. 
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Report on Dropping Tests for Zine and 
Cadmium Coatings 
(Concluded from page 242) 


shop control in the production of hot-dipped zinc 
ings on sheets, strip, wire, or tubing, and are ther 
not in common use for production control. 

Consideration of these limitations indicates the } 
ances that should be allowed in specifications subje; 
field test by dropping test methods. 


Dropping Test Solutions: 


The S. G. Clarke solution of iodine in potassium ji 
seems to have become obsolete. The Hull-Strausse: 
tions of acidified ammonium nitrate, while permitting 4 
somewhat easier observation of the end point than the 
Brenner solution described later, have the drawback that 
their rate of reaction is influenced by the physical chai 
acteristics of the coating, making it necessary to use dif. 
ferent solutions for different types of coating. This fact is 
recognized in the Federal Specifications mentioned pr 
viously. 

The Brenner solution of chromic and sulfuric acids gives 
a reaction practically independent of the composition o1 
physical characteristics found in either hot-dipped or 
electrodeposited zinc coatings and electrodeposited cad 
mium, with respect to rate of penetration, and is to be 
preferred. 


Magnetic and Other Tests: 


In the scope of work outlined, magnetic testing meth 
ods, electrolytic, micro measurements, and the chord meth 
ods also used for determining the thickness of metallic 
coatings were not included. 

The magnetic method was discussed and some facts 
were brought out that the subgroup feels should be pre 
sented. So far as could be learned, the magnetic method is 
not at present being used extensively on hot-dipped zin 
coatings, but several producers of galvanized products 
are experimenting with it. It is being used extensively 
to test the quality of electrodeposited coatings. The tendency 
at present is to use this method as an acceptance test, but 
not for rejection until the results are confirmed by other 
methods of testing. 

The magnetic test method has the following limitations: 

1. Requires smooth base and coating, cannot be used 
in small, deep recesses where the area is small enough to 
cause magnetic interference from the base metal sur 
rounding the magnet at the sides. 

2. Cannot be used on very small articles, unless sp 
cially calibrated, and 

3. Requires carefully calibrated standards and magnets 
for different coating thicknesses. 

The advantages of the magnetic method are as follows 

1. It is a non-destructive test, and 

2. The apparatus is fully portable and requires 1 
auxiliary or accessory equipment. 

Due to the fact that there is a real demand for a method 
of field testing of zinc-coated and cadmium-coated prod: 
ucts, and that such methods are being incorporated in 
specifications by some specification writers, it would appea! 
to be desirable for the committee to investigate thoroughly 
the limitations of the various methods of field testin; 
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XNLECTROPLATING is as essential to the airplane as 
E the very rivets from which it is made. In fact even 
those rivets are electroplated by anodizing for protection 
against corrosive attack. This corrosion prevention is the 
most important reason for electroplating on an airframe. 
The motor, which combines with the airframe to make an 
airplane, will not be discussed here, but has been thoroughly 
covered in the March, 1941 issue of the Monthly Review 
of the American Electroplaters’ Society. The three principal 
uses of electroplating on an airframe then are: (1) to 
provide corrosion prevention, (2) to provide a smooth, 
hard bearing surface, (3) to provide a means of masking 
for selective hardening of steel parts. 

The principal methods for plating to obtain corrosion 
prevention are anodizing for aluminum and cadmium 
plating for steel, brass, or bronze. Those used more rarely 
are tin and zinc plating. In the manufacture of airframes, 
chromium plating is the principal method used to obtain 
bearing surfaces which are smooth and hard. Other types 
of plating, such as indium, have found some use in motor 
manufacture but as yet have not been found adaptable to 
airframe construction. Copper is the material used for 
masking prior to selective carburizing. These treatments 
will be discussed in detail here with their special applica- 
tion in aircraft. 


Anodizing 


on aluminum, is 
undoubtedly the most important single form of plating used 
in aircraft construction. This process consists of forming 
aluminum oxide on the surface of aluminum alloys, by 
electrochemical means, as a very thin but impervious film 
of aluminum oxide. This film prevents the further oxidation 
of the aluminum and forms an excellent base for paint. 

It is interesting to note that anodizing represents practi- 
cally 100% throwing power. This is explained by the fact 
that aluminum oxide is not a good electrical conductor. 
Consequently, when the corners get anodized first they no 
longer are conductive. Those parts not yet affected still 
conduct current and hence will get anodized. This goes 
on until all areas are anodized. 

It is the statement of some that anodizing is not an 
electroplating operation but this idea is based on the defini- 
tion of electroplating as the electrodeposition of a metal. 
However, the American Standards Association defines 
electroplating as “the process of depositing, by means of 
an electric current, any metal or other substance on a given 
object or objects.” Since in this case, oxygen is deposited 
on the surface where it combines with the aluminum, 


Anodizing, used almost exclusively 
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anodizing can be interpreted as being an electroplating 
process. 

The electrolyte used in anodic oxidation consists of 5° 
by weight solution of chromic acid in tap water. It is 
necessary, however, to limit the amount of chlorides and 
sulphates in order to obtain a good anodic coat. The bath 
is operated at 95° F. and within *+4° F, 
Many organizations: have varied these figures and claim 


is controlled 


better results. However, the above procedure is standard 
and has been shown to give satisfactory and reliable coat- 
ings. The voltage used, is, unfortunately, 40 volts instead 
of the standard plating voltages. Normal current densi- 
ties are of the order of 114 to 2 amp./sq.ft. Thirty minutes 
is the standard time for the anodizing treatment. These are 
the highlights of anodizing by the chromic acid method. 
Sulphuric acid is also used as an electrolyte in the com- 
mercial process of “alumiliting.” * This process is limited 
in use due to the fact that it is a patented process and that 
it is not allowed by Army-Navy specifications on com- 
pleted assemblies’ but it may be on detail parts. 
Alumiliting is used extensively. in commercial practice as 


used 
a method of coloring aluminum alloys. 


Cleaning Before Anodizing 


Anodizing does not require the high standard. of cleaning 
that most electroplating processes demand. However, parts 
which are excessively oily or greasy are usually cleaned in 
an alkaline cleaner especially designed for cleaning alumi- 
num. Ordinary plating cleaners cannot be used on alumi- 
num because of their tendency toward etching. Consequently 
milder cleaners must be used. Occasionally precleaners of 
the solvent type are used to prevent excessive contamina- 
tion of alkaline cleaning bath. 
ranted, however, due to the low 


This is usually not war- 
cost of cleaners of the 


alkaline type. 


Anodizing Substitutions 


In recent years, other processes for treating aluminum 
have been used such as “chromadizing” and the “Alrok”* 
process. Alclad consists of a high strength aluminum alloy 
sandwiched between two layers of commercially pure alu- 
minum. These outside layers, each about 5% of the total 
thickness of the sheet, protect the stronger alloy electro- 
chemically. Chromadizing (or chromatizing) is essentially 


? Presented at Annual Educational 
American Electroplaters’ Society held at 


Session of _Los Angeles Branch, 


Los Angeles, Cal., Mar. 21, 1942. 

* Trade-mark registered U. S. Patent 
America 1.— Which are subject to 
which the anodizing 


Office by 
stress and 
solution may be 


Aluminum Company of 
which contain joints or 


recesses in retained, 
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anodizing without electric current with the exception that 


when not painted. 


tion process giving results similar to chromatizing. 


of 30 minutes followed by a sealing treatment in a hot 5% 


potassium dichromate solution. 


Fk. for 250 hours. 
factory it must not show niore than a 5% 


tends to permeate into the crack. 


the indication until it has been completely removed. 


tion by means of cadmium plating. 
most satisfactory for corrosion resistance. 


tective powers of cadmium and zinc plate. 


a higher temperature (140° F.) and a shorter time (5 
minutes) are used. Parts must be considerably cleaner 
when they are to be chromatized than if they are to be 
anodized. However, the same type of cleaner is used. 


Chromatizing, while forming a good base for paint, is of 


Chromatizing, like most 


is not as good as anodizing but on land-based 
airplanes is usually adequate and it represents a consider- 


ably cheaper and quicker method where the demands are 


The “Alrok” process consists of an oxida- 


The 


procedure involves immersion in a near boiling solution 
of sodium carbonate and potassium dichromate for a period 


id 


“Alrok” is a patented proc- 


ess and has not found any great acceptance in aircraft work. 


a 


{nodized Coatings 


An anodized coat, when obtained by the chromic acid 


process, is a grey color and shows the grain structure of 


It is non-conductive to electricity which 


provides a quick method for determining whether or not 
a part has been anodized by making an electrical conduc- 
tivity check using an ordinary light bulb in series with the 
aluminum alloy under test and the source of electric light 


whether a satisfactory coating has been 


applied, the standard test is a 20% salt spray solution operat- 


For the material to be satis- 
reduction in ten- 


sile strength or a 10% reduction in elongation at the end 


{nodizing 


anodizing to accentuate cracks in the base 
a method for the inspection of aluminum 


\ large amount of work has been done to find 
a simpler and easier method, and while some of these have 
been adopted, none seems to work quite as well as anodizing. 
This is largely due to the fact that the chromic acid solution 


When the part is sub- 


sequently ground to remove this crack it is possible to see 


This 


is a great advantage since otherwise the part would have 


at least once during the grinding opera- 
be certain that all cracks were completely 


Parts to be anodized may vary from very small detail 


large sub-assemblies. Normally aircraft 
vary from 20 to 35 feet long and are 5 to 


a width of 3 to 5 feet. 


Cadmium Plating 


‘ted almost universally in aircraft construc- 


Cadmium was chosen 


tests had been run to determine the material 


There has been 


much discussion from time to time as to the relative pro- 


Cadmium was 
a higher resistance to corrosion by salt 
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Apparatus and data for determining the thickness of cadmium plate by 
means of a drop test. 


This is 


largely due to the fact that zinc chloride forms very readily 


water spray than zinc coatings could provide. 
from the bare zinc. In other atmospheres zinc has often 
been found superior to cadmium, probably for the reason 
that zine will provide electrolytic protection over a larger 
area. One very neat method for showing this is to take two 
ordinary steel washers and put into the hole of one, a zin 
plug, and into the hole of the other put a cadmium plug 
Under normal conditions it will be found that both the 
cadmium and the zine will corrode away leaving the steel 
relatively unaffected. Now, if the size of the washer is in 
creased until the edges are no longer protected by the plug. 
it will be found that zinc will protect a larger washer thar 
will cadmium. The principal advantage of cadmium is that 
it forms a relatively impervious coating which is not much 
subject to atmospheric attack whereas the zinc is quite active 
and tends to corrode away, particularly in seashore ex 
posures, finally leaving the base metal unprotected. Cad 
mium is applied in the aircraft industry in a standard cyan 
ide bath. Since this is a standard procedure I will not go 
into the details of the bath or plating procedure. 
Commercial practice has shown that coatings of 4 to 5 
ten thousandths of an inch are the most economical for out- 
Both the Army and Navy specify the lower 
limit of 5 ten thousandths for all parts inside or outside 
the airplane except for externally threaded parts for which 
two ten thousandths is specified, since under-cutting of 
threads is not allowed. Normal procedure for testing the 
thickness of the plate is by the drop test. (See attached illus 
tration.) In this test the solution is allowed to drip onto the 
part at a specified rate and at a specified angle. By timing 
the period it takes for the test solution to eat through |! 
plate the thickness can be determined. This test provides 


side exposure. 
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tuick and relatively accurate method ior determining the 
t! ‘ kness because a two ten thousandths inch plate will be 

ten away in twenty seconds, each second representing one 

e hundred thousandth of an inch. The objections to this 
thod are two-fold—first, it destroys the plate and second, 
the end point is somewhat difficult to determine. The only 
important cause for rejection of cadmium plated parts is 
Each batch 
of material is checked for thickness, by the drop test previ- 


on the basis of inadequate thickness of plate. 


ously mentioned, upon arrival at the aircraft manufacturer's 
plant so that it behooves the sub-contractor to make sure 
of his plating thickness before submitting his parts to the 
purchaser. 

Army-Navy specifications require that no undercoating 
of any kind be used before cadmium plating. This is usually 
well understood by the plater and does not provide more 
than an isolated case of trouble. Occasional cases have 
recently been found where the copper plate used for selective 
casehardening was not removed before cadmium plating. 
This was discovered when the parts began to corrode. It is 
important therefore that no undercoats be used. 

Ordinarily steel fittings of relatively small size constitute 
most of the cadmium plating requirements although some 
welded assemblies, including entire fuselage frames, are cad- 
mium plated by some manufacturers. Tanks are usually 6 
to 8 feet long*. Of course for larger welded assemblies 


arger tanks must be used. 
larger tank t | 1 


Hard Chromium Plating 


Chromium plating is much more of a problem than is 
cadmium. In this case thickness of plate is relatively incon- 
sequential since it is not applied for the purpose of corrosion 
prevention but for the purpose of obtaining a hard smooth 
surface. Practically 100% of all aircraft chrome plating is 
“hard” rather than “decorative” chromium plate. In gen- 
eral chromium plating done outside of the aircraft plant 
has not been satisfactory for two reasons—(1) misunder- 
standing of plating problems by the aircraft designer and 
those responsible for preparing the base part for the plater; 
(2) by lack of understanding on the part of the plater for 
the rigid requirements demanded by airplane hydraulic 
parts. Critical aircraft hydraulic parts in general consist 
of a cylinder with a chrome plated operating piston and 
piston rod. The hydraulic fluid is prevented from leaking 
around the piston by means of rubber or synthetic rubber 
packings. Now these packings have a disgustingly short 
life particularly if the piston which rubs back and forth 
across these rubber packings is in the least bit rough. The 
rubber packings have to hold in pressures varying from 750 
psi to a ton and a half per square inch. With these pressures, 
the packing is forced very tightly against the piston rod in 
order to prevent leakage. This means that any slight irregu- 
larity in the piston, going back and forth over the surface 
of the packing, will result in excessive wear to the packing. 
This condition requires frequent replacement of packing 
and constitutes a serious hazard as many critical controls 
in the airplane, such as wingflaps and retractable landing 
gears are hydraulically operated. The need immediately be- 
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comes apparent for having a perfectly smooth plating job 
with no variation in diameter from spot to spot along the 
piston. Now all this makes it rather hard on the plater be 
cause the raw parts coming to him from the aircraft manu 
facturer will probably not be 


ready for plate. This con 


dition is something which the industry has been trying to 


improve. 


Before Plating 


Nearly all hydraulic pistons are centerless ground before 
Often the wheel used will be 
quite coarse and the machining marks are quite apparent, 


being delivered to the plater. 


especially after plating. Consequently, a large amount of 
polishing is necessary before plating takes place. These 
hydraulic parts, by the way, are usually “size” plating jobs. 
The general procedure in preparation is to use an abrasive 
wheel to take out the machining marks. Frequently it is 
advisable to use a 180 wheel followed by a 220 wheel. This 
is usually followed by a sewed buff using a cutting com 
pound and then by a loose buff to give a high color. It is 
not anticipated that the aircraft company will ever provide 
the parts in such good condition that the last two steps can 
be avoided. By proper selection of centerless grinding 
wheels however, the use of the abrasive wheels can be elim- 
inated. Often parts may come to the plater with nicks which 
were caused by rough handling. If the nicks are not deep 
they may be taken out. However, since everything is done 
by the airplane designer to reduce weight, often these parts 
may be stressed to the legal limit. Therefore before remov- 
ing deep nicks, the plater should get the approval of the 
aircraft manufacturer. Part drawings give the lower dimen- 
sional limits before plating. These should not be exceeded 
in removing nicks. Unless approval to remove the nicks can 
be obtained, such parts should be rejected by the plater. A 
good test for determining whether a part is sufficiently 
In this 


If you can feel 


smooth for plating is to run your fingernail along it. 
way very minute scratches can be detected. 
these scratches the part is not smooth enough. So much 


for the preparation of the part for plating. 


Plating Procedure 


Hard chrome plating as done in aircraft usually uses a 
standard 33 oz. per gallon solution of chromic acid with a 
chromic acid sulphuric acid ratio of 100:1. Of course, be 
ing hard chrome plate, no undercoats are allowed. Normal 
thickness of plate runs from 15 ten thousandths to 20 ten 
thousandths per surface or 3 to 4 thousandths on the diam- 
eter. For special applications this might run up as high 
as 7 thousandths. The actual thickness of plate depends on 
whether the unplated part is on the high or the low side of 
its tolerance.’ Aircraft drawings specify the size before and 
after plating rather than specifying the thickness directly. 
Ordinary plating tolerances are of the order of * 1 thou- 
sandth on the diameter of the part. Special applications of 
course require much closer tolerance. Details of bath and 
actual plating procedure will not be discussed because, again, 


they are standard. 


(Concluded on page 251) 








Planning Rectifier Installations 


BY LOUIS W. REINKEN 


W. Green Electric Co., New York 


| ! IS essential, particularly at this time, that any new 


equipments, suc h as rectifier units, should be selected 
not only for immediate utilization but also to provide, if 
possible, a margin of flexibility to fit future new processes 
and changes in production cycles. 

In the 1941 Guidebook ( page 85). 


was given of several types of rectifier equipment. These 


a brief description 


equipments are now so widely used that the description will 
not be repeated. Assuming that the reader is generally 
familiar with rectifier equipment, the following notes are 
intended to assist him in the preliminary planning of new 
or revised layouts using rectifier power supplies. The recti- 
fier manufacturer, or his distributor, can usually be of great 
assistance in such planning but a consideration of the 


following factors will be a useful preliminary. 


Electrical Data 


Input Power Supply—With few exceptions, all rectifier 
equipments for electroplating, anodizing, etc., are designed 
for operation with 3 phase 60 cycle power supply. Most 
manufacturers have standard units for 220 and 440 volts, 
and some build units also for 208, 260, 380, 550 and other 
special voltages, and also for 25 and 50 cycles: 

It is worth while to determine your actual line voltage. 
It is not unusual to find that a “220 volt” line measures as 
high as 240 volts or as low as 208 volts. Specifying the 
exact line voltage will enable the rectifier manufacturer 
to supply you with a unit which will give you the full 
output voltage without fear of overloading the equipment. 

If a choice of 220 or 440 volts is available in the plant, 
then 440 volts should be selected since for the same size 
unit the input wiring will be lighter and more economical 
to install. 

Output V oltage—Most rectifier manufacturers have stand- 
ard units for 6 volts and 12 volts. For higher voltages, for 
example, 24 volts or 48 volts for anodizing, these 6 or 12 
volt units may be connected in series with the important 
advantage that they can be utilized in the future as low 
voltage units for ordinary cleaning or plating work. Some 
manufacturers also build rectifier units with maximum 
output voltages of 18, 24, 36, 48 and 60 volts complete in 
one cabinet, designed particularly for anodizing. 

Before specifying the required maximum output voltage, 
make certain that you do not ask for a higher voltage than 
is actually needed. In many cases a 7 or 7.5 volt unit has 
been requested when further investigation has shown that 
6 volts would be sufficient. This effects a considerable sav- 
ing since if more than 6 volts are specified, the only alterna- 
tive is a 12 volt unit. 
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Most standard rectifier units are equipped with volt 
controls providing an ample range of control without 
need for additional tank rheostats. Some 6 volt recti 
units have a range of 3-6 volts but others cover the rang 
from 1-6 volts, or in special cases, 0-6 volts. Therefor 
if you are particularly interested in low voltages, mak: 
certain that this is specified. On the other hand, if it is 
definitely established that only the higher voltages, for ex 
ample, 4-6 volts will be required, this should be specified 
particularly to manufacturers of custom-built rectifiers who 
can take advantage of this to supply finer voltage cont: 
over the more limited range. 

Output Current—It is strongly recommended that whe: 
purchasing rectifier equipments, the specified output cu: 
rent should not be exactly equal to the estimated load 
Although it is possible to add additional rectifier units at a 
later date, it is generally more economical to provide th 
additional current capacity in the first unit or group of 
Furthermore, it is a fact that rectifier units oper 
ated below their maximum capacity, even at as low as 


units. 


30-50% of their rating, are more efficient and consume less 
current than smaller units operated at full capacity. Under 
no circumstances should you plan to operate rectifier units 
continuously at their full rated overload capacity. Although 
well-constructed rectifiers with a guaranteed overload ca 
pacity can be operated at the overload rating, this elimi 
nates any reserve whatever for future possible peak loads. 


Physical Layout 


Rectifier equipments are of two types, those in which all 
the control equipment, including starting, gear, voltage con 
trols, meters, etc. are incorporated in the one cabinet and 
those in which the rectifier forms one or more units and 
the control equipment forms a separate unit. In either 
case, rectifier equipments are comparatively economical of 
floor space. However, this should not be taken to mean 
that a plant layout can be based on the tanks alone with 
the assumption that the rectifier equipment can be squeezed 
in any available corner. A proper plant layout will take 
into account such factors as accessibility of controls, visi 
bility of meters, provision for expansion, and ventilation 


Rectifier Groups 


One of the most important features offered by rectilier 
installations is the possibility of providing individual units 
for each tank or group of identical tanks. These adva 


oh 


? Reprinted from “Plating and Finishing Guidebook”, 1942 Edi 
lished by Metal Industry Publishing Co., New York. 
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es have been discussed at length in articles appearing 
“Metal Finishing” and in discussions at group meet- 
vs, and there is, therefore, no need to repeat them again. 
Briefly, the advantages derive from short bus bar runs, 
lependent voltage and current control over each tank, 
elimination of tank rheostat losses and flexibility in shift- 
rectifier units around the plant as required. 

However, if your processes are such that it is possible to 

ipply all or nearly all of your total tank load at the same 
voltage, then it may be possible to effect economies in first 
cost by selecting rectifier units of high current capacity, 
or by installing groups of rectifiers connected in parallel. 

If the purchase of a number of rectifier units is planned, 
it should be borne in mind that maximum flexibility and 
interchangeability are secured when all the rectifier units 
are identical in voltage and current rating. 

The great increase in anodizing has resulted in the de- 
velopment of a very useful type of rectifier grouping, con- 
sisting of a number of 6 or 12 volt units connected in 
series. At any time these same units are available individu- 
ally or in parallel for ordinary low voltage electroplating. 


Rectifier Location 


The better types of rectifiers are notably free from 
trouble and require little, if any, maintenance. Their life 
can be extended almost indefinitely if care is taken in 
selecting the installation site. There are two important 
factors—corrosion and heat. 

Most rectifier equipments are so built that the exposed 
metal surfaces subject to corrosion are reduced to the abso- 
lute minimum. However, there are some parts such as 
contactor points and switch points which, for obvious rea- 
sons, cannot be so protected. Usually these electrical con- 
tacts are made of alloys or metals which are corrosion re- 
sisting. Nevertheless, it is not desirable to expose any 
piece of electrical equipment to a continuous bath of highly 
corrosive vapors. Rectifier equipments may be located in 





the plating room and reasonably near the plating tanks, 
assuming that ordinary precautions, such as efficient tank 
ventilation, are taken. As a general rule, it may be assumed 
that well built rectifiers will function satisfactorily in any 
atmosphere which is suitable for the plating operators. 
Some rectifier users prefer to locate their rectifier equip- 
ment in a separate room apart from the plating room, which 
eliminates the corrosion problem entirely. This is desir- 
there are 
other factors which make a separate room or section desir- 


able but not absolutely necessary. However, 
able and these will be discussed below. 

In all rectifier equipments, the most important factor 
limiting the output or overload capacity is heat. A rectifier 
operating in a normal room temperature will have a greater 
current capacity than a similar unit which is forced to 
Most 
equipments are so designed that they can deliver their 
full rated capacity when the air supplied to the rectifiers 


operate in abnormally high temperatures. rectifier 


does not exceed 95° F. This means that a rectifier equip- 
ment should be so located that it is not adjacent to steam 
pipes, room heating units, boiling tanks, etc. Neither should 
it be located in a small enclosed chamber so that its own 
exhaust is drawn back into the rectifier by its “cooling” 
fan. Under these circumstances, the rectifier temperature 
will obviously continue to rise. 

Although it is not necessary to provide expensive inlet 
and outlet air ducts, it is possible in some cases to so locate 
the rectifiers that a window or ventilation grille pro- 
vides a source of fresh air for the rectifiers. This not only 
ensures that the unit may be run at maximum capacity con 
tinuously, but minimizes the possibility of corrosion. 


Life Expectancy 


It is not possible to make a blanket statement regarding 
the life of all types of rectifier equipments. However, it 
can be said that well constructed rectifier units, intelligently 
located, will last indefinitely. 





Aireraft Electroplating 


(Concluded from page 249) 
After Plating 


Usually engineers will put on drawings simply “polish” 
or “light buff.” Actually what they mean in almost all 
cases is polish, buff, and then give a high color. This source 
of confusion is being corrected by an educational program 
for the engineers. We are trying to standardize for all 
future drawings on “buff and color” for very smooth parts 
such as the hydraulic ones previously mentioned. The 
fingernail test applies to smoothness after plating also. 

Aireraft parts to be chromium plated are usually cylinders 
which are plated on the outside only. The diameter of these 
tubes normally ranges from a fraction of an inch to two 
or three inches in diameter and may be as long as six feet. 


Selective Casehardening 


Often it is desirable to have a part which provides a hard 
wearing surface over only part of the material while the 
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remainder is kept soft for increased toughness. This may 


be accomplished by 


‘ 


‘selective hardening” the surface by 
carburizing or similar means. The “stop-off” for this pur- 
pose is a good dense copper plate a few thousandths thick. 
This copper plate prevents the carbon from penetrating the 
surface of the steel at the plated areas and thereby keeping 
them soft. This method is in general use in industry in- 
cluding phases outside of aircraft. 


Other Forms of Plating 


Tin is used to a limited extent in the protection of steel 
rivets. Its principal advantage in that usage is its great flexi- 
bility which allows the rivet to be driven without destroying 
the plate. 

Zinc plating has not been used to any extent as yet in air- 
frame construction but during these war conditions, its use 
will probably increase due to the difficulty in obtaining cad- 
mium. The fact that zinc plating is relatively cheap speaks 
also in its favor. 















N A recent order, M-95, issued 
| March 11, 1942, the use of rho- 
dium for plating was forbidden. This 
order provides for restrictions on the 
rhodium salts or 


sale or transfer of 


solutions. Users are allowed to con- 
sume the stocks which were on hand 


March 11. 


However. 


thev 
stocks 


plating for 


1942 in any manner 


desire. when these 


are depleted, rhodium 
jewelry will cease. 
with the 


jewelry trade knows just how serious 


Everyone connected 


this situation would be in normal 
times, but at present it is even worse 
due to the fact that 


starting to 


many manufac- 


turers are use sterling 
silver as a base metal or are using 
a heavy silver plate as a protective 
coating. Silver 


from the atmosphere or it will tarnish. 


must be protected 
This can be done by applying a thin 
clear lacquer film but this is unsatis- 
factory in Another 
method consists of applying a thin 


many instances. 
coating of a precious metal. As stated 


above, rhodium has been used here- 
tofore. What can be used in its place? 
If we look at a portion of the periodic 
system shown in Table I it will be seen 
that the 


metals remain: ruthenium, palladium, 


following white precious 
osmium, iridium, and platinum. Iri- 
dium must be eliminated as it is on 
priority. Osmium is not produced in 
any large quantity and the cost of 
the material is high. Palladium can 
be obtained but the electrolytic coat- 
ings produced to date are not too 
attractive due to the dark color. By 
process of elimination 
metal left—platinum. At the present 
time the material can be purchased 
at a reasonable price on the open 


From the latest data obtain- 


there is one 


market. 
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Platinum Plating 


A Substitute for Rhodium Plate 


BY DR. C. B. F. YOUNG' & J. F. DAVIS’ 


Photograph of various articles of different base metals thot hav: 
been platinum plated. 









The large watch strap is platinum on brass 


the chain and snap is platinum on yellow gold, the bow pin, platinum 


on steel; the key ring, platinum on silver. 


The key ring in the lower 


right corner is rhodium on brass, and notice that the color is indis 
tinguishable from the color of the platinum plated ring on its left 


able at the time of writing, this con- 
dition will not be seriously altered. 
Perhaps this metal can be substituted 
for rhodium. 


TABLE | 
Series Group VIII 
1 Fe Co Ni 
6 Ru Rh Pd 
10 Os Ir Pt 


It might be well to compare the 


the two are Table II] 
From the above it will be 


given in 
seen that 
per ampere hour there is roughly twice 
as much platinum plated as rhodiu 
Data for platinum having a valenc 
of four only is given as this form is 
used in nearly all types of solutions 
Platinum can be plated from several 
types of solutions. These have beer 
The oldest 
known bath is a phosphate type and is 


given by K. Schumpelt. 


TABLE II 


At.Wt. At. No. M.P.°C. 


Element 


Sp.Gr 


Valence Description 


Rh 102.9] 45 1990 ba! 3 Silver white  metalli 
element. 

Pt 195.23 7é 1775 21.45 2or4 A tin white element of 
metallic lustre. Does 
not oxidize in the at 
mosphere at any ten 
perature. 

TaBLe III 
Amp. Dut./- fr 
Element Valence Mg./Coul. Coul. /mg. Gm./amp. hr. hr./ gm. amp./hr. hr./dwt 
Pt 4 0.5058 1.9772 1.8208 0.5492 1.1708 0.8541 
Rh 4 0.2666 3.7509 0.9598 1.0419 0.6171 1.6204 


properties of rhodium and platinum. 
In Table II such a comparison is 
given. 

The electrochemical equivalents of 
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given below: 
Platinic chloride 
f or 
= 5 Platinum as chloride 1.5 
O 404 Sodium phosphate 
(Secondary ) 100.0 
Ls 30 - Ammonium phosphate : 
= (Secondary ) i | : 
wl Conditions: 
eo" Volts 3-4 
V A Srerune Siiver CatHooe Current density 9.3 amp./ It. 
- > ye nye Pa ene 
8 10 4 % Genes Carnone | ™ ~ — 70-90° C. 
= This solution has to be boiled until 
Ps ‘ the original orange color has turned 
i 4 4 6 3 0 12 ¥ into a pale yellow, indicating the 
formation of a complex ammino-phos- 
Con. of Platinum phate. For bright flash deposits, a pH 
Fig. 1. Relationship between cathode current efficiency and concentration of of 7 or slightly below is recommended. 


platinum in solution on two types of cathode. For heavier deposits an excess of am 









monia is advisable. 
The rate of deposition is rather 
low, about 8 milligrams per amp. min- 








ra ute in a new bath. The efficiency drops 

v so with use to about 4 mg. per amp. 

Wi minute. 

© This solution is replenished by the 

u 40 - addition of platinic chloride and of 

ui , 

z course has to be boiled after each 

Zz addition keeping it ammoniacal all 

w 30+ : ; ; 

@ the time until the color is a_ pale 

e 

3 yellow. 

Y 20- Due to the rapid accumulation of 

4 chloride, the useful life of this bath 

S is very short. 

- 10 - = , 

< The second type bath contains 

platinum as the diammino nitrite 
t) . t + 1 T T T 1 which contains 61% of platinum. The 
0 25 50 75 100 125 150 175 200 


formula below is controlled by pa- 
Current Density Amp. / $4. Fr. tents." 


Ammonia nitrate lOO g/I. 
Sodium nitrate Wo” 






Fig. 2. Relationship between cathode current efficiency and current density. 







Platinum as diammino 












nitrite 10 os 
‘. Ammonia 50 ec./I. 
re ; os 
z 50 Conditions : 
3 Voltage . 1.5 
+ 40 - Current density 55-120 amp./ft. 
ul Temperature 95° ¢. 
. . 
: 30-4 It is stated that the throwing power 
~ of the bath is fair and covers very 
5 quickly. The bath can be replenished 

20 ~ with platinum salts. 

rs The criticism of most baths here- 
tofore is that the deposits produced 
> w- ; 
v7 are dark colored and the life of the 
O bath was limited. 











' ' ' 









4S 60 75 90 — | 
4 and 5 [ S. Patent Nos. 1,779,457 a1 
Temperature — Decrees C. 1,779,436. . 
: > ve ORE 
Fig. 3, Relationship between cathode current efficiency and temperature. (Concluded on page 299) 
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Salt Spray Evaluation 


of Oiled Black Oxide Coatings on Steel 


By DR. A. KENNETH GRAHAM’ 


ECENT interest in black oxide coatings on steel for 
R ordnance applications and as a substitute protective 
finish for strategic metal coatings on steel has lead to some 
misunderstandings with respect to the protective value 
that they afford. The salt 
used as a measure of the protection that can be obtained. 
Inability to check salt spray evaluations in different labora- 
Such differences may be due 


spray has been universally 


tories are not uncommon. 
to variations in the salt spray apparatus and the manner 
in which it is operated. An experienced operator, however, 
employing salt spray equipment that is designed and oper- 
ated substantially as described in the Army-Navy Aero- 
nautical Specification AN-OO-S-91, Dec. 12, 1938 (95°F 
with 20% sodium chloride brine by weight, 1.151 sp.gr. at 
60°F) is likely to experience less difficulty in obtaining rea- 
sonably good confirmation of the findings of other labora- 
tories. 
may be due to the nature of the protective coatings being 


In the author’s opinion some misunderstandings 


tested and failure to adopt a standard procedure in con- 
ducting the salt spray evaluation designed to eliminate 


variations in the coatings. 


Salt Spray Life Short for Unoiled Coatings 


Black oxide coatings on steel, regardless of the chemical 
process by which they are produced, will fail in less than 
10 hours in the salt spray test. This means that for other 
than a very mild indoor environment, supplemental pro- 
tective films of lacquer or oils are universally employed. 
Excellent salt spray ratings are possible with combination 
oxide coating and supplemental film. In general, the pro- 
tective value of the combination will be better than is pos- 
sible with either the oxide or supplemental film coating 
when applied to steel individually. 

In attempting to confirm these conclusions by salt spray 
tests, little difficulty is experienced where lacquers are em- 
ployed as the supplemental film, because the manner of 
testing lacquer coatings in the salt spray offers no unusual 
complications. If, on the other hand, an oil film is em- 
ployed for the supplemental protection, difficulty may arise 
owing to the fact that ordinary handling or wrapping of the 
oiled article may destroy or alter the uniformity of the oil 
film. Because of this a salt spray evaluation of such surfaces 
cannot be expected to give uniform results. Consequently, 
the writer’s experience in testing oiled oxide coatings may 
be of value to those employed in similar activities. 


Proper Application of Oil Important 


The pieces to be tested should first be given the black 
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oxide coating in accordance with the recommendations 
the vendor of the particular process employed. They shou 
then be given the supplemental oil film under the con 
ditions recommended for the oil in question. After oiling 
they should be immediately placed in the rack to be used 
for supporting specimens in the salt spray cabinet in such 
a manner that the oil films on the significant surfaces and 
edges are not altered or destroyed by handling. It is ad 
visable to allow the samples to drain or dry in this position 
for an overnight period, thus establishing equilibrium 
conditions in the oil film prior to testing in the salt spray. 

In spite of precautions to insure uniform distribution of 
the brine mist within the salt spray chamber, local diffi 
culties frequently exist. These may be sufficient to caus: 
a variation in the hours required for a breakdown of the 
film. To eliminate the effect of this variation it is well 
to employ from 4 to 8 duplicate samples properly marked 
for identification and variously located throughout the salt 
spray chamber. 

If panels are being tested the angle of the pieces makes 
a difference in the rating obtained. A set of oiled panels 
at a 60° incline in one case gave a rating for the upper 
side only of 4.0, i.e., the first appearance of rust, in 16% 
less time than was the case with a set in a vertical position, 
whereas the bottom side required 64% more time. In gen 
eral, a vertical position gives more consistent evaluations, 
but when comparing different oils the angle of incline does 
not matter as long as it is the same for all samples. When 
testing irregularly shaped objects, however, it should be 
realized that the horizontal surfaces will fail first and the 
vertical surfaces last. Some misunderstandings undoubtedly 
arise because of the manner in which different operators 
interpret the results. 


Evaluation of Results 


As is the case in ordinary salt spray testing, frequent in 
spection periods are necessary when a short life is ex 
pected. Regardless of the time between inspections, th 
evaluation of the samples should be carefully standardized 
It is suggested that the supporting racks be so designed 
that inspection can be accomplished without removing the 
pieces from the racks. It is best to remove the rack from 
the salt spray cabinet to a table where adequate light is 
available. The pieces should then be inspected without 
touching the protective oil film at any time. 


1. Contribution from the Alrose Chemical Company, Cranston 
Island. 


2. Consultant, A. Kenneth Graham & Associates, Jenkintown 
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\ convenient rating of the samples can be obtained by 
assigning numbers in accordance with the following sched- 
u 

Rating Numbers Appearance of Surface 
Perfect, no rust. 

First appearance of rust, | spot. 
Slight rust, few spots. 
Considerable rust. 

Badly rusted. 

Complete failure. 


ornw Ww eS vl 


While the above procedure does not provide too definite 
a distinction between ratings of 2, 1 and 0, it should be 
noted that ratings of 4 and 3 are usually adequate to de- 
termine protective value and to make valid comparisons. 
If a number of duplicate test panels are employed, an aver- 
age numerical rating will be determined at each inspection 
period. By plotting the ratings against the total hours for 
the various inspection periods, a curve is obtained from 
which the hours for a rating of 4 and 3 may be determined. 
Experience indicates that great differences between various 
protective oils will be observed by this procedure. 

In those applications of black oxide coatings on steel 
where protective oil films are to be employed, it is fre- 
quently necessary to submit samples to Government and 
other laboratories for salt spray tests. It is suggested that 


the most sensible procedure to follow in such cases is to 
send the oxide coated pieces in the unoiled condition, tak- 
ing the necessary precautions to wrap each piece separately 
in order to prevent mechanical injury of the oxide coating 
in transit. If a particular oil is to be employed in the 
evaluation of these pieces, it is suggested that a sample of 
the oil also be furnished with instructions as to how it 
should be applied. 

It is frequently argued that if a salt spray rating of 50 
hours is claimed for an oiled oxide coating on steel, it 
should be equivalent to any metallic coating giving a simi 
lar rating. There is a fallacy involved in this reasoning 
due to the fact that the metallic coating is not subject to 
injury by 


ordinary handling, whereas the supplemental 


oil film may be. In this connection it should be pointed 
out that where an oil film is specified over a black oxide 
coating it is frequently expected that the film will be re 
placed by regular oiling to adequately protect the surface. 
Consequently, the above for 


evaluating an oiled oxide coating in the salt spray is en- 


procedure recommended 
tirely consistent. 

Therefore, 
too literal an interpretation of salt spray hours is not justi- 
fied. It is in recognition of this fact that specimens treated 
with a “standard” oil film of known protective value are 
frequently employed as a blank with each series of tests 
in order to make reasonable comparisons with previous 
data. 


Salt spray ratings at best are not too exact. 





Platinum Plating 


(Concluded from page 253) 


widely depending upon the conditions 


About 15 years ago one of the au- 
thors (J.F.D.) did an appreciable 
amount of work on platinum plating 
baths. <A produced 
whereby a complex solution was ob- 
tained which when used under the de- 
sired conditions would give an _at- 


method was 


tractive white non-tarnishing coating 


to 10 grams/liter of platinum as a 
complex. The cathode efficiency varies 


imposed upon the solution. This is 
shown by the accompanying graphs. 
Figure I shows the relationship be- 
tween cathode current efficiency and 
concentration of the platinum ions 
The general trend, as one would ex- 
pect is for greater efficiencies at higher 
concentrations of metal. 


were as follows: voltage drop, 6.4: 
concentration of platinum, 4 grams/- 
liter: 


current density, 108 amp./ ft. 


agitation was used; cathode 
time 
of plate, 20 seconds; cathode material, 


brass. 

The throwing power of the bath is 
Attractive 
duced over curved surfaces. The ratio 


good. coatings are pro 
of anode to cathode area should be 


from 1:1 to 3:1. Stainless steel or 


suitable for many uses. The plates _ These data were obtained using platinum anode material can be used. 
produced are just a shade less white 7.5 volts with cathode current The concentration of platinum can be 


Viewed at 
some angles the deposit is equal to or 
whiter than rhodium. This solution 
has been further developed and after 
endorsement by many prominent 
firms in the manufacturing jewelry 
field is now being placed on the 
market as an assayed platinum plat- 
ing solution by A. Robinson & Son, 
131 Canal Street, New York City. The 
solution is a concentrate containing 
10 grams/liter of platinum as metal. 
The solution when diluted with dis- 
tilled water and used under the proper 
conditions produces an _ attractive 
coating which is a good substitute for 
thodium. This can be used directly 
on brass, bronze, white metal, steel, 
silver, sterling silver, etc. 


than rhodium deposits. 


liter. 


the solution is used containing 2 creased. The 
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density of 144 amp./ft.? The tempera- 
as 87° C. while the 
time of the plate was 20 seconds. All 
plates were agitated. 


ture of the bath w 


In Figure II the variation of cath- 
ode current efficiency with current 
density is given. As one would expect 
the efficiency decreases when the cur- 
rent density is increased. These data 
were obtained using brass cathodes has to be done to the bath 
and a solution temperature of 90° C. 
The time of the deposit was 20 seconds 
and all plates were agitated. The con- 
centration of platinum was 4 grams/- 


In Figure III the variation of the 
current efficiency vs. temperature is 
shown. Here the efficiency increases 
temperature is in- 


conditions 


sharply as the 


from 2 to 4 grams/liter or higher, if 
desired. The voltage recommended is 
7-9 volts while the pH should be 
6.5 to 7.5. Evaporation of the solu- 
tion is taken care of by the addition 
of distilled water. The metal can be 
depleted and then built back by add- 
In ad- 


dition to the concentrate nothing more 


ing the concentrated solution. 


before 
continuing the plating. Simplicity of 
operation of the solution is one of its 
features. No other material has to be 
added at any time to maintain good 
Another fea- 
ture, especially under present condi- 
tions, is the difference in the relative 
cost of the platinum and rhodium 
baths. The platinum bath is about half 
the cost of the rhodium. 


operating conditions. 


imposed 











Patents 





Corrosion Prevention of Iron and 
Copper 

S Pat 2,.271,374-5 J Mackay 
(Canada), assignor to Rust Proofing Co 
of Canada, Ltd., Jan. 27, 1942. A_ process 
of coating articles of iron, copper and 
alloys of each of them which comprises 
subjecting to a fused mixture or alkali 
metal hydroxide, alkali metal phosphate 
and an oxidizing agent. Three baths are 
used, first the molten cleaning, stripping 
and coating bath, second, a_ neutralizing 
bath and third a sealing and/or coloring 
finishing bath Crystalline copper sulfate 
or manganese dioxide in amounts of 0.5% 
10% can be added to the formulas below, 


i Sor 


preferably in amounts of 1%-2% as flux 


ing and stabilizing agents. Operation is at 
600° -900° | 
After 


articles are 


bath, the 
neutralized in a 


coating in the fused 


rinsed and 
weak solution of a suitable acid or aqueous 
iron sulfate, preferably at a 
about 160° F. The preferred 
bath contains about 4 oz./gal. (Br.) of iron 


sulfate The 


solution of 
temperature of 
rinsed and 


articles are then 


third bath containing 


may be darkened in a 

a dye 

Examples l 2 } 4 
Trisodium phosphat } 3 } } 
Potassium nitrate 2 l 
Sodium hydroxide 2 l 2 
Sodium carbonate l 


Potassium phosphate 


Sodium nitrate 


Vitreous Enamelling 


Morris, as- 
1942. An 

vitreous 
bath 
solution of 


U. § 2.271.706. W. C. 
Feb. 3. 


bonding of 


Pat 
Poor 


improvement in the 


and Co., 


sig 
ignor to 


enamels comprising immersion in a 


coftaining a hydrochloric acid 
antimony trichloride, arsenic trichloride and 
stannous chloride. 


Example 


First dissolve 0.6 lb. of antimony tetra- 
oxide in a gallon of cold 18° Be. muriatic 


acid. Then add 0.0006 lb. of arsenic tri- 
oxide. Then add enough solution of stan- 
nous chloride in strong muriatic acid to 


turn the solution colorless or pale green. 
After the usual acid pickle, the article 


is dipped in the above bonding solution, 


then rinsed in cold water for 1-5 minutes 
and neutralized in a_ solution containing 
% to 1 oz./gal. of a mixture of 10%- 
$0% borax plus 90%-10% soda ash at 
140°-180° F. for 2 to 8 minutes. 


Corrosion Prevention of Copper 


U'. S. Pat. 2,272,216. H. J. Ledeesen, 
assignor to Parker Rust Proof Co., Feb. 10, 
1942. A process comprising subjecting the 
surface of copper or its alloys to a solution 
containing an acid phosphate selected from 
the group consisting of zinc, manganese, 
cadmium and magnesium and an oxidizing 
agent from the group consisting 
of persulfates, permanganates, iodates, 


selected 
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nitrites and peroxides. This may be followed 
from the 
phosphoric 
acids or in a solution containing 


by a rinse in an acid solution 


group consisting of chromic, 


and oxalic 
a salt selected from the group consisting of 
and aluminum. 


iron, chromium 


Example for brass: 


Zine dihydrogen phosphate 42 |b. 

Ammonium persulfate 8“ 

Water 100 gal. 
> minutes immersion at 200° F. 


Example for brass: 
Manganese acid phosphate 


solution 40 |b. 
Zinc carbonate igs 
Sodium nitrite 4 
Water 100 gal. 
15 min. at 210° F. 


Example for brass: 


Zinc dihydrogen phosphate 40 Ib. 
Sodium nitrite Ra 
Water 100 gal. 


5 min. at 200° F. 

Add nitrite continuously for better results 
as it decomposes rapidly. 

Increasing the zine content in the above 
solutions such as by adding zinc sulfate or 
nitrate improves the coating a great deal. 
7-21 oz./100 
gal. of chromic acid, phosphoric acid, oxalic 


The final rinse may contain 


acid or salt of aluminum, chromium or 
iron and is operated at 150°-180° F. 
6 7 a. ct ea. BB 
2232 2 2 2: 3S parts by wt. 
3 ] “3 
2 3 l 3 3 50 ry 
l ‘ 
9 “ 
2 3 “ 
Immersion Cadmium Bath 
U.S. Pat. 2,272,777. G. Reuter (Germany), 
Feb. 10, 1942. A process for producing 


adherent coatings of cadmium on metals of 
the group consisting of copper, brass, iron, 
brass plated iron 
without the application of an outside source 
of electric current by means of immersion 
in a hot alkali cadmium salt 
containing an excess of free caustic alkali 


copper plated iron and 


solution of 


many times by weight that of the dissolved 


cadmium metal. 


Example for Brass: 


Cadmium oxide or 


salt 4 parts by wt. 
Alkali cyanide ~~ * ** 
Water eo 
Operate at 40°-70° C. 

Example for Iron: 

Cadium oxide or 
salt 5- 8 parts by wt. 
Caustic alkali 1200-1400 “ elites, 
Water 1,000 “ poe 


Some alkali cyanide 
be added to this bath. 


Operate at 125° C, 


may 


Semibright Nickel Bath 
U. S. Pat. 2,274,112. A. Wesley and 
J. W. Carey, assignors to The International 


Nickel Co., Inc., Feb. 24, 1942. A. nickel 
bath consisting principally of about 260 to 
about 340 g./l. of nickel chloride and about 
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2 to about 35 g./l. of boric acid, with 
pH adjusted to between about 0.7 and 
than 3 by additions of hydrochloric 

the bath being operated at about 80°.) 
F. and 20-240 amp./sq. ft. 

Example: 


t 


Nickel chloride 300 g./l. approx 
Boric acid ie “ 
pH 1.0 


Temp. 110° F. 
C. D. 75 amps./sq. ft. 


Hot Dipping 


U. S. Pat. 2,276,101. J. L. Schueler, Ma 
10, 1942. A process comprising subjecti 
of metallic articles to be coated to 
molten annealing and cleaning bath con 
prising borax, fluorspar and iron oxic: 
replenished with borax and fluorspar and 
keeping the iron oxide below 15%, removin 
said articles with a said bat! 
material covering the metal, allowing the 
temperature of the article to drop to the 
point where the salt solidifies but the ten 


portion of 


perature is still above that of the meta 
coating bath, mechanically removing said 
solidified materials from the articles fo: 


reuse and then coating said articles in th 

molten metallic coating bath. 

Example of cleaning and annealing bath 
Borax 90% 
Fluorspar 10% 


Tin Plating 
U. S. Pat. 2,274,963. E. W. 


signor by mesne assignments, to Crucible 
Steel Co. of America, Mar. 3, 1942. A method 
of producing smooth, bright, adherent coat 
ings of tin and tin alloys on iron and stee! 
strip which electrodepositing a 
thin coating in the alkaline tin bath, fol 
lowed by a heavy coating in an acid tin bath, 


Hopper, as 


comprises 


and then immersing the coated strip in a 
hot bath of fatty acid containing non-oxidiz 
ing oil to fuse and brighten said coating and 
thereafter immersing said strip in a bath of 
cool non-oxidizing oil to harden said coating 
ir. said brightened condition. 

Also as a new article of manufacture, a 
ferrous base metal having a duplex coating 
of tin or a high tin produced by 
electroplating first in an alkaline tin bath 
and then in an acid tin bath. 


alloy 


Polishing Machine 


U. S. Pat. 2,276,059. C. R. Moon, assignor 
to Ontario Mfg. Co., Mar. 10, 1942. A grind 
ing and polishing machine for processing 
metal articles having a curved surface. 


Abrasive Blasting 


U. S. Pat. 2,279,342. N. J. Quinn, as 
signor to Quinnex Corp., Apr. 14, 1942. A 
centrifugal 
apparatus of novel design. 


type of abrasive projecting 


Gold Drag-Out Recovery 


U. S. Pat. 2,279,580. R. V. Miner, as 
signor to Western Electric Co., Inc., Ap 
14, 1942. An apparatus for flushing 
drag-out film off gold plated articles 
recovering the gold from this solution 
circulating through filled w 
zinc and connected in series. 


containers 
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Sulphuric Acid Anodizing 


Q. We would like to know why you have 
not published sulphurie acid 
inodizing in Metat FINIsHING, whereas you 
have published several articles on chromic 
Has this failure to pub- 
lish information on sulphuric acid anodiz- 
ing been due to lack of interest or other 


articles on 


acid anodizing. 


reasons / 


A. We have not felt at liberty to pub- 
lish information on the sulphuric acid meth- 
od of anodizing other than gen- 
eralities, due to the fact that the process 
is patented and the patents are held by 
the Aluminum Company of America, Pitts- 
burgh, Pa. Any inquiries regarding opera- 
tion or installation of the bath should be 
addressed to the Aluminum Company of 
America, Pittsburgh, or to a local office 
of the company. 

Information has been published on the 


certain 


chromic acid method of anodizing because 
the 5 and 10% 


basic patents. 


baths are not covered by 
It is interesting to note that 


revised Army-Navy Specification AN-QQ-A- 
696a, April 11, 1941, allows the use of 
either chromic acid or sulphuric acid 


methods, providing the alloy contains 5% 
of copper or If the alloy contains 
more than 5% copper, the 
method cannot be 


less. 
chromic acid 
also if the 
parts are fabricated by methods other than 
welding. For parts containing joints or 
recesses that cannot be rinsed, such as in 
assembled parts, the sulphuric acid method 
cannot be used, and in 
chromic acid method must 


used, and 


these cases, the 
be employed. 


—W. R. M. 


Silver Plating Upon Steel 


Q. Due to plating 
of nickel, zinc and cadmium, we are re- 
quired to silver plate our products made 
of steel. We would like to know whether 
we would be allowed to use a flash coating 
of copper or nickel upon the steel to act 
as a base for the silver, and if we are not 
allowed to do this, is it possible to silver 
plate satisfactorily directly upon steel? 


the restrictions on 


A. If the project does not have a prior- 
ity rating of A-l-k or better, then nickel 
cannot be used as an undercoat for the 
silver, and the plating of copper is at the 
present writing (April 22, 1942) still under 
the restrictions of M-9-c and unless you 
made the object of copper alloy previously, 
you are not allowed to use a copper flash. 

It is possible to silver directly upon steel 
and obtain adherent deposits. Two so- 
called strike solutions are required preced- 
ing the regular silver plating solution. The 
first strike solution is very low in silver 
and high in free sodium cyanide, and a 
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suggested formula is as follows: 


Silver cyanide 
Sodium 


0.13-0.25 Troy oz./gal. 
cyanide 15 Av. oz./gal. 

strike solution into which the 
work is placed directly from the first strike 
without rinsing, 


1 he second 


contains a higher silver 


concentration and a lower sodium cyanide 
concentration. <A 


suggested formula is: 


Silver cyanide 0.5-0.75 Troy oz./gal. 
Sodium cyanide 10 Av. OZ. gal. 


Sodium carbonate = " 


If the 


then 


silver content becomes too high, 


with 
little or no gassing, and if the silver con- 


metallic silver will plate out 
tent is too low, then burned deposits may 
Steel Fol- 
lowing the second strike solution, the work 
is transferred directly to the silver plating 
bath. 

The length of time in each strike solu- 


result. anodes may be _ used. 


tion is that required to cover the piece with 
a film of silver. 


Determining Hardness of Water 
4 


amount of 
alkali to add to our burnishing barrels, we 
would like to estimate the hardness of the 


Q. To determine the proper 


water used by us. Will you, therefore, give 
us a simple method for determining water 
hardness. 
A. The hardness of water is obtained 
rather simply by a titration of a standard 
solution quantity 
This soap solution may be 
against a solution of known 
hardness, or it can be made by making a 
definite concentration of soap. A 
mended method is as follows: 


soap a known 


of the 


standardized 


against 
water. 


recom- 


Place in a four ounce oil sample bottle 
50 cc. of the water to be tested, marking 
the high water level on the bottle. This 
can be done with a glass cutter by simply 
cutting a line on the bottle at the 50 cc. 
point, or else attach a small strip of ad- 
plaster or scotch tape. Use the 
dropper bottle with standard soap 
solution. Add nine drops of the solution 
to the 50 cc. of water in the bottle and 
shake vigorously. If a one head of 
suds forms that remains stable for one min- 
ute the water may be considered as being 
zero hard or soft. If suds do not form then 
add standard soap solution in increments 
of 15 drops, shaking vigorously after each 
addition until a one inch stable suds forms 
for one minute. The total number of drops 
of standard soap solution added to the 50 
ce. of water when divided by 30 will equal 
the hardness of the water expressed in 
grains per U. S. Gallon. 


hesive 
small 


inch 





Formula for Standard Soap Solution 


Put 28.5 cc. of normal potassium hydrox 
ide solution in a flask and add a few drops 
of phenolphthalein Now in a 
separate container dissolve 10 grams of oleic 


indicator. 


acid or good grade of red oil in 75 ce. of 
neutral aleohol. Add this slowly with agita 
hydroxide solution 
until the pink color disappears, this indi 
cating that ali of the potash has been neu- 
tralized by the rhis 
should then be diluted with alcohol to mak« 


1000 ec.—H. 


tion to the potassium 


oleic acid. mixture 


Leroy Beaver 


Black Nickel Plating 


Q). Will vou please tell us the effects of 
excessive amounts of sodium thiocyanate in 
black nickel plating solutions. 


A. In nearly all production black nickel 


plating, we have used Formula No. 1 as 
given in the 1941 Guidebook, which is as 
follows: 

Single nickel sulfate 10 oz./gal 
Nickel ammonium sulfate a 
Zine sulfate ) 


9» 


Sodium thiocyanate 


held 


quite closely to the concentrations indicated 


While other bath components were 


in the above formula, we have increased the 


sodium thiocyanate to as high as 3 oz./gal. 


with very good results. Operating char 
acteristics and the deposits obtained with 
this higher thiocyanate concentration were 


apparently no different than with 2 oz./gal. 


of sodium thiocyanate. 
In a different type of black nickel solu 
tion and on an experimental basis, we have 


varied the thiocyanate concentration from 
1 to 10 oz./gal. with little apparent change 


in the deposits obtained. 
In general, we have found that tempera 
ture and current density must be controlled 
very strictly and that bath composition is 
much less critical than might be supposed. 
We hope the above is of some assistance 
to you, and wish that we had a great deal 
information available on this 
John G. 


more point 


Poor. 


Gold Alloy 


U. S. Pat. 2,278,812. L. Weiss and J. 
Spanner (Germany), assignors to Handy 
and Harman, Apr. 7, 1942. A _ workable 
amethyst gold alloy capable of being 


sawed, bored and polished consisting sub 
stantially of 70.6 to 78.1% gold, 19.4 to 


22.4% aluminum and 0.5 to 10.0% zinc, 


the gold and aluminum being present in 
such alloy in the proportion of substantially 
78.5 parts of gold to 21.5 parts of aluminum 








American Electroplaters’ Society's 30th Annual Convention 


at Grand Rapids, June 8, 9, 10 


4 bee American Electroplaters’ 1942 Con- 
vention Committee, headed by Chester 
W. Smith. is to be commended on its work 


in preparing a convention which has so 
much to offer to those interested in metal 
finishing under present conditions. Al- 
though the convention is shortened to three 
days, all the important events are re- 
tained. The Educational Sessions will in- 


clude the full number of papers. Produc- 
tion of material to bring the war to a 
speedy and successful conclusion is occupy- 
ing a large percentage of American plants. 
Timely papers have been written with the 
object of fitting the metal finisher to best 
do his job with the armament program. 
Discussions of new developments in the 
protection of metals through plating, oxide 
coatings, and painting, and their use on 
army and navy equipment, occupy many 
of the papers. 

No other city can offer as much as Grand 
Rapids in the realm of furniture. Conven- 
tion delegates have in store for them a trip 
through the Imperial Furniture Co., largest 
manufacturer of tables in this country. 

Grand Rapids is inaugurating the “First 
Annual Photographic Display” of the so- 
ciety at this convention. There will be hun- 


dreds of photos of all kinds including equip- 






> 
-~ 


ment (old and new), plated parts, people 
in activities and occupations, still life and 
animals. A feature of the display will be 
photos of former conventions including 
Bridgeport, Cleveland, New York, Milwau- 
kee, Asbury Park, Dayton, and Boston. 

Grand Rapids has everything for your 
pleasure and comfort, including unusually 
fine hotel accommodations, air conditioned 
theaters, libraries, magnificent Civic Audi- 
torium, beautiful churches, museums, and 
art gallery. 

Something different for the men will be 
a Victory Luncheon on the second day with 
the well known A. P. Haake, economist, as 
speaker and conductor of the “round table.” 

That the convention is not all on the seri- 
ous side is evidenced by the entertainment 
planned to supplement the technical ses- 
sions. Social events include the Interna- 
tional Fellowship Club Party and the regu- 
lar Banquet with dinner, dancing, prize 
drawing, and floor show—the latter com- 
prising outstanding talent of the middle west. 

An extremely interesting program has been 
arranged by the Ladies’ Committee. Lunch- 
eons at Herpolshiemer’s Tea Room and at 
the Women’s City Club are scheduled—of 
these, one is Aunt Ella’s Party. Tours of 
the city’s points of interest including lakes, 
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lens, museums, art gallery, and furni- 
show rooms, are sure to hold interest 
will long be remembered. A _ special 
it is planned for the last day with lunch- 
at Knollcrest Farm. Of course, the 
ies attend the International Fellowship 
rty and the Banquet. 


Convention Headquarters at 


Pantlind Hotel 


This hotel has facilities to handle the en- 

e convention and all meetings will be held 
there. The Pantlind, known as the “Entire 

ty Block of Hospitality,” has 750 rooms. 
There are four dining rooms, a bar, and 
twenty meeting rooms—all the larger ones 
air-conditioned. The Pantlind’s trained per- 
sonnel has had much experience in han- 
dling conventions. 

The rates are as follows: 

Single room, without bath, $2.20 to $2.75. 

Single room, with bath, $2.75 to $5.50. 

Double room, without bath, $3.85 to $4.40. 

Double room, with bath, $4.40 to $7.15. 


Ellsworth T. Candee 
Supreme President 


Charles C. Conley 
Supreme Ist Vice President 
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The Rowe Hotel 


The Rowe Hotel, only three blocks 
from Headquarters, has excellent facilities 
Its garage, connected by tunnel to the hotel, 
offers free parking to its guests. The hotel 
contains a main dining room, coffee shop, 
and bar—the Hunt Room, and 300 sleeping 
rooms, all with tub and shower. The rates 
are as follows: 

Singles, $2.75, $4.40. 

Doubles, $4.25, $8.80. 

Twin beds, $5.50, $8.80 

Suites, $9.75, $25.00. 


General Program 
Sunday, June 7th 


3:00 P.M. Registration, Mezzanine Floor, 
Pantlind Hotel 


Monday, June 8th 
a Monday Morning 
Supreme 2nd Vice President 8:00 A.M. Registration, Mezzanine Floor, 
Pantlind Hotel 
9:00 A.M. Welcome to delegates by Gen 
eral Chairman, President of 
the Grand Rapids Branch and 
National President, E. 7. Can 
dee 
10:00 A.M. Educational Special Victory 
Session 


Maurice R. Caldwell, presiding 


Monday Afternoon 


2:00 P.M. Educational Technical Ses- 
sion on Plating 


Clarence C. Helmle, presiding 


Monday Evening 
8:30 P.M. International Fellowship Club 
Open House 
Tuesday, June 9th 
Tuesday Morning 
8:45 A.M. Educational Organic Finish 
ing 
Richard B. Saltonstall, pre 


Maurice R. Caldwell siding 
Supreme 3rd Vice President 


Tuesday Afternoon 

12:30 P.M. Victory Luncheon Speaker, 
Dr. Alfred P. Haake Round 
Table 

3:00 P.M. Visitation of Imperial Furni- 
ture Factory 


Tuesday Evening 


8:00 P.M. Educational 
Session 


Clyde Kelly, presiding 


Electroplating 


Wednesday, June 10th 
Wednesday Morning 
8:45 A.M. Educational Session Oxide 
Coatings, Aircraft 
Thomas F. Slattery, presiding 
Wednesday Afternoon 
2:00 P.M. Election of Officers, Reports, Se 
lection of 1943 Convention 
Wednesday Evening 
Wm. J. R. Kennedy 7:00 P.M. Banquet and Dinner Dance 
Executive Secretary Floor Show 
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Educational Program 


Monday, June 8th, 10:00 A.M. 


Victory Session 


Military Applications of Electroplat 
ing.” by Wm. Blum, ( S. Department 
of Commerce, National Bureau of Stand 
irds, Washington, D. ¢ 


Present Situation in the Electroplating 


Industry Regarding Government Restric 
tions and Government Business.” by Vm 
WeCord, War Production Board, Wash 


D. ¢ 


Monday, June 8th, 2:00 P.M. 

lechnical Session on Plating 
Progre Report on the Effects of Pol 
ishing on the Protective Value of Plated 
Coatings.” by Gerald A. Lux, A.E.S. Re 
search Associate, National Bureau of 
Standards, Washington, D. ¢ 
“Comparison of Effects of Copper De 
posits upon Carburization,” by Merrill 
VW. Thompson, National Cash Registet 
Co., Dayton, Ohio 
“Preparation of Surfaces for Hard Chro 
mium Plating.” by Arthur W. Logozzo, 
Plastics Dept., General Electric Co., Pitts 
field, Mass 
“Anode and Cathode Phenomena Shown 
in Color Photography,” by Frank K. Sav- 
age, Research Chemical Engineer, C. G. 
Conn, Ltd., Elkhart, Ind. 
“Passivity,” by Major F {. Rohrman, 
6th Corps Area, Chicago, III 


Tuesday, June 9th, 8:45 A.M. 
Organic Finishing 

“Materials Application of Organic Fin- 
ishing,” by F. H. Edwards, DeVilbiss Co., 
Toledo, Ohio 
“Formulation, Application, and Avail- 
ability of Organic Finishes.” by C. A. 
Lankau, Egyptian Lacquer Mfg. Co., New 
York 
“Military Applications of Organic Coat- 
ings,” by Paul M. Goodell, C. M. Hall 
Lamp Co., Detroit, Mich. 
“Application of Phosphate Rustproofing 
in Defense Industries,” by V. M. Darsey, 
Technical Director, Parker Rust-Proof 
Co., Detroit, Mich 
“Electrodepositing Paint Spray,” by 
Harold Ransburg, Harper J. Ransburg 
Co., Indianapolis, Ind. 


Tuesday, June 9th, 12:30 P.M. 
Victory Luncheon 

Speaker, Dr. Alfred P. Haake, Managing 
Director of the National Association of 
Furniture Manufacturers, Inc., Chicago, 
lil., “We Must Win the War, but How?” 
Round Table Discussion of Economic and 
Business Trends. 


Tuesday, June 9th, 8:00 P.M. 
Electroplating Session 

“Substitution of Iron for Nickel and 
Copper in Printing Plates,” by Vernon 
H. Lamb and Bm. Blum, National Bu- 
reau of Standards, Washington, D. C. 
“Indium Plating in Practice,” by Wm. S. 
Vurray, President, Indium Corp. of 
America, Utica, N. Y. 

“Comparative Corrosion Tests of Ocean 
Water Spray vs. Standard Salt Spray,” 
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by C. E. Heussner, Eng. Div., Chrysler 
Corp., Detroit, Mich. 

“Lead Sulfamate Plating Process,” by 
E. W. Schweikher, Electroplating Div., 
E. I. duPont de Nemours & Co., Cleve 
land, Ohio 

“Bright Copper Plating in Acid Baths,” 
by Frank Clijton and Wm. M. Phillips, 
Electrochemical Dept., General Motors 
Corp., Detroit, Mich. 


Wednesday, June 10th 


Oxide Coatings—dAircraft Session 


“Surface Treatments of Magnesium,” by 
H. K. DeLong and Wm. H. Gross, Dow 
Metal Division, Dow Chemical Co., Mid- 
land, Mich. 

“Preparation of Anodized Aluminum for 
Plating,” by W. J. Travers, Krome-Alume, 
Inc., Buffalo, N. Y. 

“Anodic Treatment of Aluminum by the 
Chromic Acid Process,” by L. J. Tubbs, 
Chief Chemist, Mutual Chemical Co. of 
America, New York. 

“Metal Finishing for Military Aircraft,” 
by E. R. Irwin and Lt. J. Teres, Mate- 
rials Division, War Dept., Air Corps, 
Wright Field, Dayton, Ohio. 


Ladies’ Program 
Sunday—June 7th 


00 P.M. Registration, Mezzanine Floor, 
Pantlind Hotel 


Monday—June 8th 


00 A.M. Registration 

:00 A.M. Opening of Convention, Wel- 
come to Delegates by General 
Chairman, President of the 
Grand Rapids Branch, and 
President E. T. Candee 

:30 P.M. Luncheon and Games Party, 
Herpolsheimer Tea Room 

:30 P.M. International Fellowship Club 

Open House. Dancing, Buffet 

Supper, Entertainment 


Tuesday—June 9th 


:30 A.M. Tour of Furniture’ Factory 
Show Rooms, Imperial Furni- 
Robert W. Irwin Co. 
00 P.M. Luncheon at Women’s City 
Club, Aunt Ella Society Lunch- 
eon. Aunt Ella Society stands 
for the genial character who is 
in reality the Oakite Products 
Co. and Dave Clarin, her pro- 
genitor. It can readily be seen 
that A. E.S. are the initials for 
Aunt Ella Society, as well as, 


ture Co. 


the American Electroplaters’ 
Society. The program in 
the past two years for the 
ladies who attend the conven- 
tion has been one of the 
high spots. The Oakite Prod- 
ucts Co. have generously ex- 
tended Aunt Ella to cover the 
Ladies’ Luncheon on Tuesday 
at the Grand Rapids Conver 
tion. This will be held at the 
Women’s City Club on the day 
of the visitations to the Furni- 
ture Factory Show Rooms. It 
will be a pleasant sojourn not 
to be forgotten, and Aunt Ella 


has seen to it that the 
will be entertained as we 

2:30 P.M. Visitation of Grand Ra 
Furniture Museum Art | 
lery 

8:00 P.M. Convention Hosts to the 
dies. Entertainment, and 
tribution of Convention Gj 


Wednesday—June 10th 


10:00 A.M. Tour of City and Garden 
12:30 P.M. Luncheon at Knollerest Fa: 
7:00 P.M. Banquet and Dinner Day 


Floor Show, Drawing of Pr 


The International Fellowship Club 


Reports received from the Grand Rap 
Branch indicate that the 1942 convent 
should be as successful as normal conver 
tions held in the past. 

The International Fellowship Club wi 
continue to cooperate as in the past. The 
tentative program is as follows: 


Annual Luncheon—Monday, June 8th 
Swiss Room 

Since we must give the hotel management 
definite information as to the number wl 
will attend, and inasmuch as the Club » 
have a discussion on Open House and ot! 
matters presented at the annual meeting, 
has been decided that this year the meeting 
will be exclusively for the manufacturers 
and representatives of equipment and sup 
ply houses catering to the plating and fi 
ishing industry. The order of business w 
be: 

Lunch, election of officers and discussion 
of arrangements for Open House. 


Open House—Monday Evening, 
June 8th 

Grand Opening 8:30 o’clock. Dancing and 
refreshments. At 10:15 a buffet lunch w 
be served and will be available until closing 

As in the past, we trust that all thos 
who register will attend Open House. The 
purpose of Open House, held on the first 
night of the convention, is to offer an oppor 
tunity for all registrants to become better 
acquainted and to create better cooperation 
in the industry. 

This feature of the convention is provided 
by the liberal contributions of firms selling 
to the plating and finishing industry. These 
firms and their representatives invite you to 
attend. A program including a list of cor 
tributors will be distributed to registrants 


Ladies’ Party 
Since the convention period has been cut 
to three days, we have decided to omit this 
interesting feature. 


Golf Tournament 


This year the Club will not sponsor a 
tournament. We have, however, been given 
courtesy of several golf clubs and those w! 
desire may play any time during the « 
vention period. In closing I should lik 
take the opportunity on behalf of our co 
tributors and their representatives to extend 
to all who attend a most cordial invita! 
to enjoy Fellowship features of the cor 
tion program. 

Tuomas A. TrRuMBOUR, > 
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Oil Dermatitis Preventive 


disorders 
bacterial or fungus infestations 


Industrial dermatitis or skin 
caused by 
in cutting oils, drawing oils, core oils and 
similar compounds is claimed to be _pre- 
vented by addition of odorless, water solu- 
ble germicide in tablet form. Tablets are 
dissolved at the rate of one tablet per 
gallon of emulsified oil base or compound. 
This solution is added to cutting oil base 
before dilution with water. Tablets are dis- 
solved in alcohol before adding to paraffin 
base oil. 

Product is also claimed to prevent odors 
and decomposition of oils by preventing or 
retarding bacterial or fungus growth. 
Tablets are packed 100 to box. Made by 
the Natriphene Company, 3337 Book Build- 


ing, Detroit. 


Centrifugal Galvanizer 


The Leon J. Barrett Co., Worcester, Mass.., 
have developed several types of centrifugal 
galvanizers, such as illustrated, to be used 
for either zinc or tin coating of metal. 

The basket containing the work is placed 
after 
molten zinc or tin, and is spun for from 3 to 


in the machine immersion in the 
5 seconds. The work is then immediately 
dumped into a cooling bath of water. The 
centrifugal machine is stated to produce 
smooth, bright work and to save consider- 
able quantities of 


metal, which factor is 


particularly important at the moment. The 
excess metal thrown from the work is gath- 
ered around the machine and is returned to 
the kettle where it is melted and used over 
again without any loss. 

Tin-lead mixtures can also be used for 





Centrifugal galvanizer. 
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coating metals in addition to pure tin and 
zinc. 

The centrifugals for galvanizing are avail- 
able in capacities from 40 to 240 loads per 
hour, handling from 5 to 100 lb. loads. The 
machine is stated to have particularly fast 
pick-up and stop to assure fast work and 
to remove the excess molten metal before 
it has had an opportunity to solidify. 


Extinguisher for Magnesium Fire 


Pulmosan Safety Equipment Corp., 176 
Johnson St., Brooklyn, N. Y., have just de- 
veloped “Magout Powder” which is said to 


easily and quickly extinguish magnesium 
fires. This powder, according to the manu- 
facturer, instantly smothers fires caused by 
magnesium shavings in machine shops, or 
by magnesium incendiary bombs. It is a 
non-absorbent, finely pulverized dry powder, 
safe to handle and easy to use. 

This powder is available either in bulk 
quantities or in handy, instant-action tubes 
for sprinkling on fire. This is a new type 
cardboard container, spiral shaped for con- 
venience in handling with metallic ends and 
lined with paraffin. A quantity of Magout 
can be kept on reserve for it is said to be 


non-injurious and will not deteriorate. 


Stop-Off Lacquer for Copper 
Plating Before Carburizing 


The Michigan Chrome and Chemical 
Company, 6340 East Jefferson 


troit, Michigan, has recently 


Avenue, De- 
introduced a 
specially developed material called “Miccro 
Supreme Stop-Off Lacquer” which is stated 
to have proved effective in localized harden- 
ing of steel parts. By its use, the usual 
handling and grinding operations required 
before heat treating are eliminated. 

In customary practice, steel parts which 
are to be hardened only in certain areas 
plated From the 
plating cycle, the parts are trucked to a 


are copper completely. 
grinder where the plating is removed from 
the portions to be hardened. The parts are 
then sent to the heat treating furnace. 

In the simplified method offered by this 
new stop-off lacquer, a coating is applied on 
the areas to be hardened before they are 
plated. After plating, all that is necessary 
is to remove the lacquer and the pieces 
are ready for heat treatment without further 
preparation. The stop-off lacquer is easily 
applied and removed, and its use requires 
no special skill or equipment. 


Automatic Sand Blasting Machine 
for Shells 


Leiman Bros. Inc., 118-4 Christie St., New- 
ark, N. J., have announced the development 
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of a new sand blast machine for cleaning 
shells automatically. 

This sand blast machine is equipped with 
a rotary table on which the work is held 
The table extends into the interior of the 
blast itself, and 
outer edge of the table is being reloaded, 


sand machine while the 
the inside edge is under the blasting nozzles 
which are doing their work in the 


In practice, the table 


interior 
is operated by a 
motor which drives it at a prearranged and 
quickly changed rate of speed so that all of 
the shells on which are 
blasted, receive the full 


cleaning effect of the sand or other material 


shell parts, being 


sand impact and 
being used for cleaning purposes 


There are a number of nozzles which 
throw the sand in any direction which may 
be desired or concentrate it on one point 
The actual sand blast operation is carried 


on, of course, inside the cabinet of the ma 





Professional 
Directory 








G. B. HOGABOOM JR. & CO. 


Consulting Chemical Engineers 
SALT SPRAY TESTING CERTIFIED 
TO MEET ARMY AND NAVY SPECI- 
FICATIONS. Testing of deposits-thickness, 
composition, porosity. Solution analyses, 
plant design, process development. 


44 East Kinney St. Newark, N. J. 








Platers Technical Service Ca. 
Electroplating and Chemical Engineers 


Complete services, including solution analy- 

ses, process development and deposit tests, 

S. C. Taormina Tech. Director 

Dr. C. B. F. Young Tech. Advisor 

Dr. G. Amorosi Engr. Advisor 
(Professional Engineer) 


59 E. 4th St., N. Y. C. ORchard 4-1778 

















Joseph B. Kushner, Ch.E. 

Metal Finishing Consultan: 

Plating plents streamlined for 
defense work. 


233 W. 26th St, N. Y. C. 



























All plating 


one dollar each 


solutions analyzed for 






Reagent solutions 






for analyzing at reduced prices. 
Platers’ Laboratory Service 
57 Broad St., Elizabeth, N. J. 
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Sand blasting machine for cleaning 


chine so that no abrasive or dust can get 
outside or in any way affect the operator 
who works in the open. 

A slotted, 


vents any blowing out of the abrasive or dust 


multiple rubber curtain pre- 
suction 


blower, which may be in another location, 


and at the same time a power 
is said to draw the dust from the interior 
of the machine itself, thus preventing any 


tendency of the dust to blow out. 


shells. 


The machine may be equipped with two 
or more nozzles, and they are set at the 
proper angle according to the work to be 
done. They concentrate over the surface of 
the work so as to sand blast every piece 
in every part, according to the manufacturer. 
The nozzles are of the suction type so that 
they draw the sand or the abrasive from 
the bottom of the machine where it is 
contained in a receptacle. After the sand 
is blown through the nozzle onto the work, it 
quickly drops to the bottom of this hopper 
to be 
draws it up over the suction fan, sucking 


used over again by the nozzle, which 


in the dust. Thus there is a continuous flow 


of sand or abrasive which is used over 
and over again. 

The machine is stated to be adaptable for 
a wide variety of work in addition to the 
cleaning of shells. In fact, any sort of an 
article, whether it is made of steel, glass, 
Jakelite or any other material, can be han- 
dled just as well by this machine with very 


slight alteration, according to the company. 


Rust Proofing of Machined 


Steel 
By J. A. Stifter 

The Milburn Co., Detroit, Mich. 
The extreme importance of close toler- 
ances in high-precision parts has ordained 
a re-examination of principles, techniques 
and products in for the 
A high percentage of 
several vital 


commercial use 
prevention of rust. 
indus- 


rejections in defense 


tries has increased production cost 
materials, more hours of labor and 
delivery of necessary parts and equ 

Rust-proofing oils or solvents co 
the bulk of the conventional rust-pr. 
Metals are either dip; 
sprayed with one of these solutions 


practice. 


affords a fairly high degree of prot 
Intensive study of the handling, ma 
and processing operations has at las 
closed the vulnerability of most a 
rust-proofing methods. Specifically, 
noted that many shops apply rust-pr 
or rust-preventing materials prior t 
During the mact 


cperation it was discovered that addit 


chining operations. 


surfaces of the metal were exposed. | 
diately after the machining operation 
metal was again immersed in a rust-p: 
ing bath which allegedly maintained 
imperviousness of the metal to further ox 
tion. 

The problem then resolved itself int 
scientific answer to the question: Ds 
the precautions taken, how is it pos 
for metals to react to humidity or hur 


perspiration and disclose rust spots in th 


final inspection? 
A detailed 


analysis was made of 


operation in the handling of highly finished 


metals. The 
tully 
tion of the metals at fixed time inter 


individual steps were 


checked with 


Tests were repeated and results re-checked 


under a wide variety of working condit 


microscopic examir 





corners 





TO AIRCRAFT 


Contractors and 
Sub-Contractors: 


For finishing—for trimming and burring—for removing sharp 


OUR METHOD IS FAST AND 
INCREASES PRODUCTION. 


Engine parts, guns, gears, etc., require the removal of burrs and 
the finishing of many parts. Don’t use files and emery cloth. Use 
finishing Nuglu. 


J. J. SIEFEN CO. 


DETROIT 
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" ngth it was discovered that the inex- 
plicable rusting was caused by perspiration 
: sion through contamination when the 
operator removed the job from his machine, 


exposing new surfaces and before the 
d rust-proofing immersion! The finger- 
; of the operator caused invisible focal 
ts of oxidation which were sealed in by 
ns of the second rust-proofing bath. 
basis of this research that 
“Dual-Protection” principle of rust- 
fing was evolved. Stated simply, it con- 
of protecting the metal through appli- 
stion of rust-proofing materials to the metal 
h the additional precaution of applying 
rust-proofing material to the hands of the 
Obviously, the conventional rust- 
used for both 


was on the 


erator. 
fing materials could not be 
tunctions. 
conducted with various 


to the 


Experiments were 


creams that could be applied hands 


of the operators, providing protection for 
both the operator and the metals upon 


For the purpose of the 
bearing race 
alloy electric steel were used with the 
52100. 


which he worked. 


chrome 


S.A.E. 


experiment, rings of 


spec ification No. 


Carbon 1.05% 

Manganese 0.35% 

Chrome 1.35% 

Silicon 0.25% 

Phosphorous 0.025% (not more) 

Sulfur 0.025% (not more) 
Hardened by quenching and then drawn. 


Rockwell hardness, average of 62. 
tooling operation utilized 
and the metal was put 


oil-in-water slush. 


The machine 
male operators 
Intervals 
of time between the operations varied from 
one to three days. The 


through a 3% 


metals were cleansed 


of all grease and dirt after which they 
were examined both macroscopically and 


microscopically for any evidence of oxida- 
tion. Then the trial rust-preventing sub- 
stance was smeared onto the metal, the ex 
cess wiped off, and the remainder rubbed 
into the metal until it disappeared. A con- 
trol series was established and several vari- 
ables were introduced, including humidity, 
temperature and artificial acid perspiration. 
The results of the experiments established 
beyond all doubt that the use of a slush 
for the metals, plus the use of a cream for 
the hands of the operators represent opti- 
mum rust-proofing conditions. 
that changes in 


It was noted 
temperature, from 60° to 
110°F. will not affect the efficiency of the 
rust-proofing products. 


Nor will changes in 
relative humidity, 


from 60% to 80% cause 
any decrease in efficiency of the product. 

The material applied to the hands of the 
operator has the additional advantages of 
being non-toxic, easily applied and removed, 
as well as providing positive protection 
against industrial dermatitis. 





Leacrest Party 


The annual Leacrest Party, held at the 
home of Bob Leather, president of the Lea 
Mfg. Co, Waterbury, Conn., will be held at 
“Leacrest,” Bethlehem, Conn.. Saturday af- 
May 16th. All in the plating in- 
ty are welcome to attend. Tariff, $1.00. 


ternoon, 
du 
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of high 
tional surfaces and decorative finishes. 


ject to royalty-free licenses, and 
lati ment. 
need ie3 Write for specific 


i? 


Like silver, Indium is available in abundance, ee 
commercially priced. Our plating processes are 


yap 


aa 


y uaounced that Indium-silver finish, developed 
d for the exterior hardware and decorative trim of 


THE INDIUE CORPORATION id AMERICA 
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What a difference in your 
finished product when you 
use Paramount Felt Polish- 
ing Wheels for grease polish- 
ing—that all-important finish 
that swings the buyer's de- 


cision to your product. 








Auk your supplies salesman 
for PARAMOUNT BRAND 





Phodium. The Indivm-silver finish supplies a stable surface, capable 
gh, and resistant to wear, corrosion, tarnish, and abrasion. This surface is 
actually an alloy and cannot chip or peel. It can be used for func- 








Jacon Felt Co. 
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Blackening of Copper and Cop), 
Alloys 


The Enthone Co., New Haven, Con 
just published a four-page folder des; 
: new process called, “Ebonol C”, { 
ple, direct chemical blackening of 
and copper alloys, including bronzes 


lum copper and low brasses. Ad 





hard, jet black coatings are stated 
produced in from 3 to 10 minutes. 0 


tional details are given as well as 


DoincMemt GEANING? 
HERES A NEW P 
YOUNEED: 


IT's YOURS FOR THE ASKING ya motive brushes, as well as coe eaey 


Carbon Brushes 


Catalog K-15 of Keystone carbon, ¢g 
and metal-graphite brushes has just 
issued by the Keystone Carbon Co 
1935 State Street, Saint Marys, Pa. Ty 


Keystone metal-graphite brushes for W 
voltage generators and slip ring ay 


tions, and carbon-graphite brushes, for 
tors and generators, are illustrated. Als 


Whatever your metal cleaning operations are, you are sure to discover, in this and carbon contacts, negative temperature 
new handbook, new ways and materials to increase metal cleaning efficiency in your coefficient resistors, and Selflube por 
plant. For example: bronze and porous iron bearings 


. The complete section on munitions cleaning, with many machine in- 
stallation diagrams shows you how to speed up your operations on Pater We f | ser 
shells, bombs, etc. standard sizes 0 wUEReS aM gives a simp 

method for computing prices for each sty 


The new catalog contains base prices 


.. How to preclean for a physically clean surface by the Magnus mt c K-15 labl 
Emulso-Dip and Emulso-Spray processes. Copies of Catalog K-15 are availabl 


How to effectively clean in electrocleaning tanks. upon request. 


. How to handle final cleaning and anti-rusting in one procedure. 
Tene are only a partial list of the wide range of metal cleaning and allied opera- Controlled Heat Treating Atmospheres 
tions discussed in this new practical metal cleaning handbook. It will be of par- 


ticular value to those plants working on products for war use. Lithium Corp., Raymond-Commerce Bldg., 











Write for your copy today. 


MAGRUS CHEMICAL CO., Inc. 


Newark, N. J., have recently issued an 8-page 











booklet describing the company’s spec 
process for obtaining chemically neutra 



















Vanufacture f Cleaning Materials, Indus heat treating atmospheres by the _ use 
ia r “Metallic Soaps, Sulfonated Oils lithium. Chemical reactions involved in the 
mul sif ¢ Agents and Metal Working Lubri 


cants process are given and flow sheets and cl 


are used to illustrate the text. 


11 South Avenue 
GARWOOD, N. J. 









Hand Guard for Grinders 








Industrial Gloves Co., Danville, Ill., have 
developed a new hand guard for protect 
of the worker’s hands during grinding 




















— Sawdust Box Sandblast 


THE BOLAND SYSTEMS FOR FACTORY INSTALLATIONS 


Tanks, Coloring Rooms, Dynamos, Sawdust Boxes 
H. J. ASTLE CO., & INC. gf" (send for Catalogs) gs) 1180range St., Providence, Rhode Island 
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e guard is stated to be sturdy, comfort- 
ble and long-wearing. It is made of 
e tanned cowhide reinforced on the 





.ck. which is subjected to wear, with an 
extra patch of leather steel reinforced. 





Metal Cleaning Compounds 
















Fidelity Chemical Products Corp., 430 
Riverside Ave., Newark, N. J., have recently 
lished a 30-page booklet, describing the 
pany’s various cleaning materials. These 
terials include special cleaners for metals, 





wh as aluminum, brass, copper and steel. 













Other cleaners and products described are 
for hand cleaning, maintenance, rag wash- 
ing, pre-cleaning, stripping and spray clean- 
ing. Various valuable tables of weights and 
measures are included. Appended, are up- 
keep charts for recording the charging and 
control of cleaning tanks. 


Metal Cleaning 


Vagnus Chemjcal Co., Inc., have just is- 
sued a new illustrated handbook entitled 
“Metal Cleaning in War Time.” This hand- 
book discusses in detail the metal cleaning 
problems in the production of shells, shell 
cases, fuses, other munitions and other parts 
and objects involved in the production of 
material and equipment vitally important to 
the war program. 

In addition to the specific cleaning prob- 
lems of munitions, this handbook also cov- 
ers the outstanding cleaning operations re- 
quired in the production of ordnance, small 
arms, material, transport equipment and 
other metal items which must be built to 
meet the complex and extensive demands 
of the war. 












































The book places emphasis on the com- 
pany’s new processes of emulsion cleaning 
to remove both organic matter and _ solid 
dirt. The handbook is complete with many 
flow charts, illustrations and diagrams of 
washing machines used in the manufacture 
of munitions and other vital metal objects. 
Several pages are devoted to cleaning in 
maintenance and repair shops and the im- 
portant subject of the cleaning and protec- 
tion of employees’ hands and skin. 

Copy of this book can be obtained by 
writing to Magnus Chemical Corp., Inc., 
Garwood, N. J. 




































































New Books 











Work Routing, Scheduling and Dispatch- 
ing in Production. By John Younger, and 
Joseph Geschelin. Revised Edition. Pub- 
lished by The Ronald Press Co., New York. 
Size 6" x 8%"; 158 pages. Price $3.25. 
_ This is a revised edition of the book en- 
titled, “Work Routing in Production”. The 
book has been written for two groups of 
readers—executives and others concerned 
with daily problems in industry, and students 
of industrial management and engineering 
mn college classrooms. 

















Crown Pick-up Unit 


.. . MACHINE... 


A UNIT TYPE TRANSFER CAPABLE OF 
HANDLING SEVERAL TANKS 
AT ONE TIME. 


~~ 


FOR A SERIES OF OPERATIONS WHERE THE WORK 
MUST PASS THROUGH SEVERAL TANKS, AS 
THE CLEANING AND RINSING OPERA- 
TIONS, FOR A SEMI-AUTOMATIC 
PLATING TANK. 


CROWN RHEOSTAT & SUPPLY CO. 
1910 MAYPOLE AVENUE :-: ~—:-:_~—- CHICAGO, ILLINOIS 











GRINDING—POLISHING 
WHEELS 


Leather—Canvas—Cotton—Wool 


METAL POLISHING WHEEL 
MADE OF COTTON 


Efficient 
Low Cost 


Immediate Deliveries 


ARROW DURA WHEEL, Inc. 


29-26 40th Road 
Long Island City, N. Y. 


Telephone STillwell 4-1419 
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With two complete, independent plants at 
Jersey City and Baltimore, and its own 
supply of the basic raw material Chrome 
Ore from company owned and operated 
mines, Mutual is the world’s foremost manu- 
facturer of Chromic Acid. 


BICHROMATE OF SODA 
BICHROMATE OF POTASH 
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BRING YOUR PROBLEMS TO 


FINISHING HEADQUARTERS 


McAleer is the source for all types of finishing 
materials. .McAleer has laboratory facilities 
and technicians to solve special problems— 
develop new compounds. 

Headquarters for sanding, rubbing and buffing 
compounds, tripoli, grease stick, rouge, white 
finish, emery cake and paste. 


Distributors Valencia Pumice 
Powdered and Lump 


McALEER MANUFACTURING COMPANY 
ROCHESTER, MICHIGAN 








The following chapter headings 
the scope of the text: Work routing 
prints; the instruction form; materia] - 
sis of operations; importance of 
chine; economic considerations: 
interrelation of work routing, stand 
tion and cost accounting; cost ac 
for planning; job shop planning: ¢| 
chart in work routing: centralized 
centralized planning; company 
quality control; simultation; tools, 
fixtures; planning from the sales 
material handling; production per 
planning the new building; planni 
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Diffusion In and Through Solids 
R. M. Barrer. Published by Macmill! 
New York, and University Press, Cam} 
Eng. Size 5%” x 8%"; 452 pages 
$6.50. 

This book should find ready accept 
because of the great importance of diffu 
phenomena in industry. For exampk 
fusion is involved in case hardeni: 


im 


metals, hot tinning, hot galvanizing, fon 
tion of bearing alloys for aircraft work. and 
in various processes relating to heat treat 
ment. The diffusion of gas is also impor 
tant, particularly in electroplating, and t¢! 
phenomenon of hydrogen embrittlement 
well known. 

In the first chapter of the book, the author 
discusses various solutions of the diffusion 
equation, starting in with the differential 
forms of Fick’s laws. The second chapter 
deals with stationary and _ non-stationary 
states of molecular flow in capillary systems 
The third chapter, dealing with gas flow 
and through crystals and glasses, discusses 
structures of silicates and glasses, and dif 
fusion of water and ammonia in zeolites. 

The subject of gas flow through metals 
treated in chapter 4. The study includes 
solubility of gases in metals and alloys, t! 
influence of various physical factors 
permeability, and the influence of various 
other factors such as grain boundary, phas¢ 
changes and pre-treatment on permeabi ity 

Chapter 5 is devoted to diffusion of gases 
and non-metals in metals. A measurement 
of diffusion constants in metals is considered, 
and the important subject of degassing of 
metals and absorption of gases in finely 
divided metals is treated. 

In another chapter, attention is devoted 
te diffusion of ions in ionic crystals and the 
interdiffusion of metals. Diffusion of gases 
in organic solids is also treated. 

This book should be of value to chemists, 


physicists, metallurgists and engineers 


The Physical Examination of Metal's 
Bruce Chalmers and A. G. Quarrell. \ 
IT. Electrical Methods. Published by |! 
mans, Green & Co., New York. Size 
834”; 274 pages. Price $6.00. 

This book contains information, w! 
the writer’s knowledge, is not sum 
in any other text, but of course, 1s 
able in the various periodicals. 

Magnetic properties of materials 
measurement of these properties a! 
considerable treatment. Another cha 
devoted to electrical measurements, 
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tance. In this chapter, thermoelectrical 
are treated, and the practical im- 
ince of this section is the construction 


principles of temperature measurement 


se of thermocouples. Other apparatus, 
as for measuring thickness by the 


led “thermoflux” method is described. 
ipters are devoted to theory and _ prin- 
of x-ray diffraction as applied to ex- 
ation of metals, such as for determin- 
erystal size and orientation, and con- 
rable treatment is devoted to the newer 
measurements using electrons. 
One of the authors, A. G. Quarrell, is 
rticularly familiar with apparatus using 
electron beam. The Finch electron dif- 
iction camera is described, as well as re- 
nt applications of electron § diffraction. 
Other electron equipments discussed are 
¢ high resolution electron microscope, elec- 
tron scan microscope, cathode microscope, 
simple electron microscopes and field emis 
sion microscopes. The concluding chapter 
devoted to radiography. 
The book is written in a relatively non 
technical manner and should be of particular 
interest to physical metallurgists and 


physicists. 





Obituary 





Glen Cannon 


Glen Cannon died on April 15, in Chi- 
cago, Ill. He was born in Kouts, Ind., on 
October 19, 1883. 

Mr. Cannon started with the Matchless 
Metal Polish Co., Chicago, Ill., in February 
1912 as a bookkeeper, and a few years later 
went out as a salesman. A short time after 
that, he was appointed as assistant divi- 
sion manager of the Chicago plant, after 
which he was elected treasurer. In 1920, he 
was elected secretary and held both offices 
until his death, having in the meantime 
heen advanced to division manager. In 
1930, he reorganized Advance Polishing 









Glenn Cannon 
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I. THE process of manufacturing these many, 
many engines of war, there are countless parts 
that must be cleaned after machining, grind- 
ing, lapping, plating, heat treating, etc., to 
insure proper performance. 


e For cleaning pistons, crankshafts, camshafts 
. projectiles, cartridge cases, bombs. . . 
bomb fins and fin assemblies . . . for every 
conceivable metal-cleaning purpose, and for 
use in all types of equipment, there is a spe- 
cialized Wyandotte Degreasing Compound. 


@ And Wyandotte Field Engineers are always 
ready to assist with your cleaning problems. 


THE J. B. FORD SALES COMPANY -« 

















SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE, MICHIGAN 
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THE COWLES DETERGENT COMPANY, 7016 Euclid Ave., Cleveland, Ohio 


Please send information on LIXOL for cleaning 


Please send trial order of —— 


Name 


Company 


Address 


THE SPEED SOLUBILIZER 








Removes oil, grease, smut, grime, and impacted 
abrasives. Use with water or kerosene. Protects 
against rust and tarnish. Excellent for production of 
physically clean surfaces without attack on produc- 
tion metals. Safe, versatile, efficient. 
THE COWLES DETERGENT COMPANY 
7016 Euclid Avenue 





Cleveland, Ohio 








—~Drums of LIXOL. 























PRRANSOHOFF 


Metal Cleaning 
EQUIPMENT 


MEETS TODAY’S DEMANDS 

CLEANS MORE THOROUGHLY 

INCREASES PRODUCTION 
REDUCES COSTS 


Illustration shows a Ransohoff continu- 
ous Drum Type washing and rinsing 
machine especially adaptable for han- 
dling various sizes of cartridge cases. 


For the solution to your metal parts 
cleaning problem, consult Ransohoff. 
They do the job right. 


Write or wire Dept. “MF” today. 


N. RANSOHOFF, Inc. 


Metal Cleaning Specialists 
Township & Big R. R. 
CINCINNATI OHIO 


r 


METAL 


Wheels, Inc., a subsidiary of the Mat 
Metal Polish Co., and since that tims 
been secretary, treasurer and general 
ager of the Advance company, for yw 
he was responsible for the constructi 
a new plant. 

Mr. Cannon was active in the Buff 
Polishing Wheels Mfrs. Associatior 
which association, he was highly rega: 
He leaves his widow, Mrs. Florence ( 
non of Chieago, two sons. Harold of | 
Haute, Ind., and Russell of Akron. 0 
and two grandchildren. 





Personals 





1. H. Clem, for the past three years d 
trict sales-service representative of the Pe: 
Salt Cleaner Division in the Detroit ar 
has been transferred to the executive offi 
of the Pennsylvania Salt Mannfacturir 
Company in Philadelphia. He will coordinat 
the activities of the company’s Industria 
Cleaner Division, recently enlarged to hand 
the increasing metal cleaning problems of 
war goods manufacturers. Mr. Clem gradu 
ated from Pennsylvania State College wit! 
the degree of Bachelor of Science in Chemi 
cal Engineering. He went to the Detroit 
territory after a year in the Company’s Re 
search Department. 


Dean E. McCrory attached to the Pitts 
burgh office of the heavy chemical sales 
division of the Pennsylvania Salt Man 
facturing Company since 1936, has been 
transferred to the company’s executive ofh 
ces in Philadelphia. He will be concerned 
with the sales of a number of important 
products of the company. 

Mr. McCrory graduated from Franklin 
and Marshall College and took graduate 
work in sanitary engineering at Carnegie 
Tech. In Pittsburgh, he lived at 419 Co 
lege Avenue, Oakmont. 


Clarence E. Clark Elected President of 
Whittaker, Clark & Daniels, Inc. 


At the annual election of officers of Whit 
taker, Clark & Daniels, Inc., on March 25th, 
Clarence E. Clark, formerly Vice President, 
was elected President to succeed his father, 
Samuel H. Clark, who died November 
1941. Other officers elected were: Har 
© Robinson, Vice President; W. Wallace 
Roff, Vice President; John A. 
Secretary and Treasurer; John A. Seidl 
Assistant Secretary and L. E. Clark 
sistant Treasurer. 

Whittaker, Clark & Daniels, Inc., have been 
importers, manufacturers and exporters 
minerals, colors and pigments for ove 
years and have risen to a prominent 
in the industry. 

At the Golden Anniversary Dinner 
organization in January 1941, San 
Clark celebrated forty-three years as 
dent. 
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(rthur H. Losey Joins Hammond 


Machinery Builders 


thur H. Losey is a recent addition to 
taf of the Automatic Polishing and 
Hufing Division of Hammond Machinery 
ers, Inc., Kalamazoo, Michigan. a’ 
\ir. Losey for the past 6 years was as- 


sted with the J. C. Miller Co., Grand Pe Le ’ 
Rapids as engineer and advisor on all ‘ ; 


shing and buffing problems. 





Having started as an apprentice in his 
father’s jeb plating shop in Kansas City, 
Mo.. Mr. Losey went to Michigan in 1928 
1o weld this early training into a chain of 
wide practical experiences. Starting to 
work with Michigan Bumpers, then called 
Wolverine Bumpers, he has been associated 
since with such well known manufacturers 
as Alloy Spring and Steel, Jackson; 
General Spring and Bumper, Chicago; Win- 


Sylphon Control saves 
HEAT, SPOILAGE, 
LABOR 


for Standard Plating Works 


At the Standard Plating Works, San Francisco, California, 
Sylphon Control not only maintains bright nickel plating 
temperatures at the desired degree for most effective results 
—i.e., best plating at lowest steam consumption—but labor 
and supervision are reduced to the point where “the control 
About a year ago the Federal Civil Service is set by the workman who walks away and practically 
Commission began a recruiting drive for forgets it’’ until time for removal of plated products. 
technologists. The number of persons on 


ters and Crampton, Grand Rapids; W. B. 
Jarvis Co., Grand Rapids; National Brass, 
Grand Rapids; J. C. Miller Co., Grand 
Rapids. 





Business Items 








Recruiting Continues for Technologists 


The company reports: ‘The dependability and trouble-free 
operation of these Controls, that respond quickly and hold 
correct temperatures within close limits, effect a saving in 
’ (pit! H heat, materials and manufacturing costs.’ 

q ly —_— 


Write for Bulletin JA-20. 


the employment lists now established is not 






sufficient for today’s wartime needs. Ac- FULTON 
cordingly, the Commission has recently re- 
issued the announcement of these opportuni- 
ties for Government employment with 
slightly modified requirements. Salaries for eo, 
the positions range from $2,000 to $5,600 NTROL 

a year.. Applications may be filed until THE FULTON SYLPHON co. 
further notice with the Commission’s Wash- KNOXVILLE, TENNESSEE 


ington office. Representatives in All Principal Cities in U.S.A. and in Montreal, Canada and London, England 





- BLACK-MAGIC 


oF iss "The One Bath Process’ 


Our Government has indicated its approval of Black-Magic in its acceptance of this process as a final finish for Small Arms, Machine 
Gun Parts, Quartermaster Depot items of equipment, Buttons, Buckles, Sight Parts, Tank Parts, Airplane Parts, Navy and Marine items 


WE GUARANTEE, 
the same, or deeper penetration, the same, or better rust proofing and better color, than any two bath 
processes and will prove it in your own tanks, or no pay. 


Black-Magic processes for Iron, Copper, and Zinc Die Castings. 
Witch-Dip, a special wax base rust proofing dip. 


THE MITCHELL-BRADFORD CHEMICAL CO. 
Bridgeport, Conn. Phone 7-1390 


Write for portfolio of complete information on process and ecguipment. 
p 





Distributors Divisional Manage 


A. R. Purdy Co., Inc. Wm. H. Price, Jr. Henry Steinhaus & Co. 
790 Greenwich St. 2908 Rising Sun Rd. 617 No. Second St. 
New York City, N. Y. . Ardmore, Pa. Milwaukee, Wisconsin 
Universal Paint & Varnish Co. Knight Research & Chemical Co. 
12415 Euclid Ave. 9% Dante Place 


Cleveland, Ohio Buffalo, New York 
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TOWARDS DEFENSE... 


LUPOMATIC 


along with all representa- 
tive concerns is helping 
the Defense Program by 
assisting manufacturers 
who are doing direct de- 
fense work to bring about 
expedient production at 


low cost, 


Reduce Polishing Costs by 
Polishing Metals the 
LUPOMATIC Way! 


LUPOMATIC TUMBLING 
MACHINE CO., INC. 


4510 Bullard Ave., New York, N. Y. 














BASS 
SHEET 
Bronze and Gilding 
Processed For 


Difficult Drawing 
Bright Finishes 


aoDpD - WIRE 
BKIs FOL, CONNECTICUT 


is Perk Row Hospital Trust Building 
NEW YORK PROVIDENCE. R | 











Truly—Three Great Finishes!! 


CHROMIUM—UDYLITE— 
SHERARDIZING 


For over a quarter of a century building and 
installing portable sherardizing furnaces and 
equipment; metal finishing and plating. We 
invite your inquiry. 


THE NATIONAL SHERARDIZING & 


MACHINE CoO. 


Office & Factory Hartford, Conn. 
Foreign Representatives—Oliver Bros., Inc., 
417 Canal St., N. Y. City 











By technologists the Commission means 
necessary 
production, engineering, and scientific §re- 
search work essential for the successful 


a person experienced in “the 


operation of an industrial plant, where such 
plant operation is based upon a thorough 
and expert knowledge of a branch of an 
applied science”, such as explosives, fuels, 
plastics, rubber, minerals, or textiles. 


For the Junior positions ($2,000 a year), 
applicants will no longer have to take a 
written test, and, as before, no written test 
will be given for the higher positions. The 
maximum age limit for all the grades has 
been raised to 60 years. 


Copies of the announcement (No. 188), 
and the forms for applying, may be obtained 
at first- and second-class post offices, or from 
the Civil Service Commission, Washington, 
i 


Canadian Permag Products Ltd., is now 
located in their 5 story plant with greater 
manufacturing facilities—45% more space 
for larger stocks of their industrial cleaning 
compounds. Their general offices are at 131 
St. Peter Street, Montreal, Can. 


Penn Salt Plans $1,750,000 Plant 


The Pennsylvania Salt Manufacturing 
Company, announced it has arranged a 
contract with the Government for the con- 
struction and operation of a new plant in 
the Philadelphia area for the manufacture of 
materials used in war goods production. 


Financing for the plant, which will cost 
$1,750,000, will be provided by the Defense 
Plant Corporation. Construction will be- 
gin immediately and the plant is expected 
io be in operation within six months. De- 
sign and construction contracts have been 
awarded the firm of Day and Zimmerman, 
Philadelphia. 


“We cannot announce the exact character 
of the new  plant’s production,” said 
Leonard T. Beale, President of Penn Salt, 
“but it will fill a vital need in many fields 
of war goods production. The new plant 
will greatly increase our participation in 
At present, 55 percent of 
our entire output goes into the manufacture 


the war effort. 


of war goods.” 


The Udylite Corp., announces the new 
location of its Eastern District offices and 
warehouse. A complete line of electroplat- 
ing and polishing supplies will be main- 
tained for the convenience of customers. 
The new address is 11-16 Forty-Fourth 
Drive, Long Island City, N. Y. 





IN CARBURIZING 


STRIP COPPER 


with 


McKeon’'s 
Ta LS. poh ” 


SULPHUR PRODUCTS CO. 
Greensburg, Pa. 


(Sample? Sure! Service? Yes!) 














Leading Plater Supply Houses 
Manufactured Since 1875 by 


KREMBS & COMPANY 


669 W.OHIO ST. CHICACO. USA 








BUFFS, CLEANERS 


Buffing Compositions 
Nickel Anodes 
Chemicals and General Supplies 


JACOB HAY COMPANY 


4014 W. Parker Avenue 


Chicago, Il. 
Albany 2742 














Write for Sample 





For a real good polishing job use 


KEYSTONE EMERY 


KEYSTONE EMERY MILLS, 4318 Paul St. Phila., Pa. 


\ O'S FINEST 
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Quaker Chemical Products 
shohocken, Pa., 
d’ Apery 


pany’s laboratories in the capacity of organic 
research chemist, and he is now working 
SODIUM on machining compounds. Mr. Mills was 
formerly associated with Rohm & Haas Com- 


pany, Philadelphia. 
Manufactured by 


Corp., Con- 


Allan 


joined the com 


have announced that 
Vills has recently 


Zialitte 


Reg. U.S. Pat. Off. 






Nickel Plating Solution 


The one bath especially de- 
signed for plating WHITE METAL 
ALLOYS including ZINC, LEAD 
and ALUMINUM. 


J. Perzanowski has also been added to the 
staff of the chemist. 
He was formerly connected with the labora- 
tories of the 


company as an organk 








United Gas Improvement Com- 





THE VULCAN DETINNING CO. 
SEWAREN, N. J. 


pany, and is now working on special assign- 






ments. 


Miss Ruth Smock, a graduate of Temple 





Under Patents Nos. 1,575,217 and 1.708.392 


FOR TIN 
ELECTROPLATING 


SALES AGENT 


STAN-O-LEAD 


Tin-lead alloy bath for cor- 
rosion resistance. Ideal for steel, 
copper or brass that is to be 
soldered. 


ZIALITE CORPORATION 
143 Exchange Street 
Worcester, Mass. 


University, has been employed to work in 
the company’s control laboratory. 








The Milburn Co. have announced the re- 
moval of their offices and plant to 3246 E. 
Woodbridge Ave., Detroit, Mich. This move 
was made to provide for enlarged capacity, 
The 


specializes in the manufacture of 


to imcrease manufacturing facilities. 





The R. & H. Chemicals Dep’t, E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del 


company 
rust-proofing materials and products for pro- 
tection of workers’ skin in industry. 



































Tillman Electro Plating Works, Inc., 
have announced that the company’s name 
effective March 30, 1942, was changed to 
American Electro Plating Works, Inc. The 
company will continue to do business at 
the address, 636- 11th Ave., New York City. 


CHROMIUM PLATING 
SCREWS—RIVETS— 
WASHERS 
SMALL PARTS, ETC. 


RIBBON ZINC 


For stamping and drawing 







FUSE METAL. 


For tuse elements 







ZINC WiIREK 
THE CHROMIUM PROCESS 


co. 
Shelton, Conn. 


Strange as it may seem, silver is now 
In the manu- 
facture of flatware, the use of Sterling silver 
is on the increase but silver plated flatware, 
and hollow ware as well, are on the decline 


because of the scarcity of copper and nickel. 


becoming its own substitute. 
The Plat Bros. & Co., 


Waterbury, Conn. 


































PLATERS and POLISHERS 
DATA BOOK 


Chemical Engineering Data, 
Useful Tables, Instructions 
How to clean Easier, Quicker, 
Less operations, 





The new cent, or penny, for 1942 will 
consist of 95% copper and 5% zinc. Here- 
ioccre it had 95% copper, 1% tin and 4% 


zinc. 






Made from the highest quality selected 
ores obtainable in this country and in 
the same careful and thorough manner 
as imported emeries. 

These rough-surfaced solid-shaped 
hold unusually well in the glue. 






In ordinary gold beating, the leaves of 
foil are finally about 1/200,000 of an inch 
thick. An ounce of gold is thus extended 


No peeled 






plate, no rejects. 


grains Send for FREE copy today 






A still 





Write for full details. 


HAMILTON 


EMERY & CORUNDUM CO. 


Chester 


Mass. 








to the surface of about 100 sq. ft. 
greater degree of thinness has been obtained 
but not profitably. A been 
obtained so that a grain of gold would cover 
52 sq. in. 


thinness has 


Puritan Mfg. Co., Waterbury, Conn. 
Originators and Manufacturers of 
WONDERBAR, Pre-Saponiftied 
BUFFING, POLISHING COMPOUND 






















—for cleaning Metal Parts efficiently 
economically and with SPEED 


~PERMAG Cleaning Compounds 


Many important industries engaged in war work depend on PERMAG Compounds for fast, safe, efficient 
cleaning of various manufactured parts. 


If war orders have brought on new problems Magnuson Cooperative Service will help you. Write or ‘phone. 
You are under no obligation for an interview. 
















Representatives from 
Coast to Coast 
Warehouses in 
Principal Cities 


In Canada: 

Canadian Permag 
Products Ltd. 

Montreal and Toronto 






WY, Pej Of) ie od 110) D) 0104 UME XO) :9:10):9-UN (0) 





Main Office: 50 Court Street, Brooklyn, N. Y. 
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POLISHING AND BUFFING 


No. 424 Contiaseus Retery Tree 


QMATICALLY 


Production Increased with 


PACKER-MATIC 


Today's Efficient Method of Volume Finishing 
<oMATIC POLISHING & BUFFING MACHINES 


Pa chery, tie 


THE PACKER MACHINE CO., MERIDEN, CONN. U.S.A. 





ROBERTS BUFFING COMPOUNDS 
ASSURE 


The Best Quality, Correct and Uniformly controlled manufacturing, 
Fair Price Policy, and Special Formulas for Individual Demands. 


WE PRODUCE 
ROUGES (lron Oxides) (Quick wash) All types 
TRIPOLI Numerous grades 
EMERY PASTE All size grains 
COMPOUNDS For every metal 
GREASE STICKS For better efficiency 
LIME COMPOUNDS Many 


formula 


us send you some free sample 


The ROBERTS ROUGE COMPANY 


STRATFORD CONNECTICUT 








A Complete Line of Requirements 
for the Electroplating Industry 


MUNNING & MUNNING, Inc. 
Manufacturers, of Electroplating, Buffing, Polishing 


Apparatus and 
202-208 Emmet St. Newark, N. J. 
R. I 


Branch Offices: New York, 
Woonsocket, 


a la 
IMUNNING| 
N\A 








Control Sets for 


SILVER & TIN 


ELECTROPLATING SOLUTIONS 
ARE NOW AVAILABLE 


“PRY! 


Sets for 
Chromium 
Nickel 
Copper 
Brass 
Zinc 
Cadmium 
Cleaner 
Etc. 


LPR! 


Write for 


literature 


KOCOUR CU. 


4720 S. CHRISTIANA AVE. 
CHICAGO 














INSULATED PLATING RACKS 


Special and Standard Sizes 


For all parts regardless of shape. We specialize in 
your rack problem. 


STANDARD PLATING RACK CO. 
1925 N. Paulina St., Chicago, Il. 
ARMITAGE 6766 











CUT DOWN REJECTS oy 


ORVUS 


IN YOUR METAL CLEANING BATHS 
This sulfated fatty alcohol Cleansing Agent is EFFECTIVE 


: —as a surface tension 


—in dispersing lime soaps which 
lowering agent 


might cause poor plating re- 
sults if permitted to deposit 
° 


—as an emulsifier on the metal 


Write for further information about Orvus to 


PROCTER & GAMBLE, Cincinnati, Ohi 


NICKEL SILVER 


Sheets — Rolls 
Phosphor Bronze, Bronze Gilding Metal 
Low Brass and Special Alloys 


WATERBURY ROLLING MILLS, Inc. 


Waterbury, Conn. 
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